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An Ice-BreaKking Train Ferry 
for Quebec 


In the accompanying figures are shown the steamer 
“Leonard” just completed at Birkenhead, England, for 
the special service of transporting standard passenger 
railway trains or freight cars across the St. Lawrence 
River between Quebec and Levis at all seasons of the year. 
The weight of train to be carried is 1285 tons. The 
ferry has been designed so that the time taken in running 
the train upon the ferry, traversing the river (a distance 
of 2144 miles), and landing and coupling up the train will 
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The tidal deck is arranged above the main deck of ihe 
vessel and has 10 transverse girders, each end of which 
rests on a large nut which works up and down on a ver 
tical screw, giving the deck the necessary range of action 
to suit the various conditions of tide. Three 272-ft. 
lengths of track are fitted on the tidal deck, each sup- 
ported on lattice girders. The deck-lifting screws are 
hung from ball bearings supported on strong columns. 
These columns are stayed by lattice buttresses agaiist 
fore-and-aft and transverse thrusts, while below the main 
deck a strongbraced strut is built, in way of each column, 


to distribute the load to the keel of the ship. The main 





Fic. 1. QueBEc Car Ferry “LEonARD” 


not occupy more than three-quarters of an hour. The par- 
ticular features of interest in the design are: (1) the car 
deck which is raised or lowered through 18 ft., according 
to the stage of the tide; (2) the attachment of landing 
bridges to the ferry instead of to the shore houses; (3) 
the joints between bridges and car deck. The vessel is 


of the twin-screw type with a third ice-breaking propeller | 


at the forward end. The principal dimensions are as fol- 
lows : 


RAE UGUUIR 45 We oa ob be psec se car ers or eeuees 326 ft. 
WPOMECR MOMS 6. ccc ccc cc ee cscs cid Cacdaeee ae 65 ft. 
RE OE LOMGOOW, 6 ne dc ce tes cece scatesss 66 ft. 9% in, 
PE cea snes ek Veena seus coee deca dacees 23 ft. 
CE Ube pckdesderadeccevdsccatetboveees 15 ft. 

Speed (statute miles per hour)...............5. 15 

ee OE NON od acd otcc eves ce ceeseeves 3200 


Lhp., engines for ice propeller 


deck and hull are strengthened by additional intercostals, 
etc., to insure sufficient strength to resist the stresses in- 
duced by the heavy loads on the tidal deck. The braced 
columns below the main deck also serve to carry the worm 
gearing for the deck-lifting screws. 

At each end of the tidal deck, an adjustable hinged 
gangway is suspended by means of treble purchases from 
struts fixed on the deck. These gangways are arranged, 
with ball-and-socket joints at the ends of each of the 
girders carrying the rails, to allow for any heel of ship 
or change of trim which takes place while loading or un- 
loading the ferry. A special motor controls each gang- 
way. 

Above the highest position of eoaches on the tidal deck 
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a promenade is arranged all round the vessel with a bridge 
platform, at the forward end, carrying a pilot house and 
chart room. The promenade and bridge are carried on 
Jattice girders supported by the buttresses. Special ar- 
rangements are made to prevent any stress which would 
result from the bending moment on the hull being taken 
hy the girders supporting the promenade. 

The boiler rooms are arranged in wing compartments 
amidships with coal bunkers and tidal deck engine reem 
between them. ‘The main propelling engines are sit- 
uated avaft the boiler rooms and the engines for the ice 
propeller are placed in the hold just abaft the fore-peak wiki saat 
bulkhead. <A special feed-water tank is built in the yi Lowest Position 
double bottom extending from bilge to bilge for a length 
of three frame spaces. 

Accommodation is arranged for officers and crew on 
a flat below the main deck forward on both sides of ‘the 
ship. Everything necessary for full day and night crews 
is provided, 

The propelling machinery comprises two sets of triple- 
expansion engines, ‘The shafts and propellers are made 
strong enough to withstand any stresses imposed by strik- 
ing solil ice. The propellers are of nickel steel. ‘The for- 
ward (ice) propeller engine is compounded. This pro- 





Fig. 3. Mrpsuip Section oF Ferry “LEONARD” 
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peller runs idle in summer. The deck-lifting engine is 
a heavy high-pressure type driving a shaft athwartship 
through double helical spur gears. At each end of this 
second shaft, miter gears engage a fore-and-aft shaft on 
either side of the ship. These long shafts in turn work 
the deck-lifting screws by worm-gear connections. ‘There 
is interposed between wheel and screw, however, a loese 
forged sleeve with sliding key. The lifting nuts in which 
the screws work are of heavy gunmetal, fitted into the 
train-deck structure. 
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The steamer is electric lighted. There is an electric 
winch with two winding drums fitted between girders of 
the tidal deck for hauling the carriages on or off the ship. 
Two powerful steam windlasses, one on each side of the 
ship, are fitted with slip drums for mooring. 

This ferry was built to the order of the Commissien- 
ers of the Transcontinental Ry. of Canada, by Cam- 
mell Laird & Co., of Birkenhead. These details are pre- 
sented by courtesy of the American agents, John Reid & 
Co., New York City. 
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The New York Rapid Transit Rail- 
way Extensions 


By F. Lavis* 


SYNOPSIS—The greatest engineering work in the 
morld, measured by the amount of expenditure involved, 
is the extension of the rapid transit railway system of New 
Yor’ City. More engineers are now working on this greal 
enterprive than on any other single work anywhere. The 
work is of interest not only in conneclion with the devel- 
opment of a vast transportation system; but because the 
tasks of construction involved are instructive to engineers 
engaged in a great variety of work. In order to present 
adequately the important features of this work for the 
benefit of the engineering profession, we have arranged 
wil. Fred Lavis, one of the highest authorities on tunnel 
construction in this country, to make a careful study of 
the entire work. Mr, Lavis has given much time to this 
Yask and has had the hearty codperation of the members 
of the engineering staff of the Public Service Commission, 
whose courtesies and aid are freely acknowledged. The 
first of Mr. Lavis’s articles is printed below and will be 
followed in succeeding issues with additional articles, each 
dealing with some special feature of this great work, 
# 


I--History and Extent 

Extensions to the existing systems of rapid transit in 
the City of New York have been planned which will in- 
volve an estimated expenditure of $366,000,000. The 
construction of these lines is now well under way and is 
being rapidly pushed forward at a rate which, it is hoped, 
will insure their completion by the end of the year 1917. 
The length of new line is altogether 110 miles, com- 
prising 325 miles of single main-line track. These ad- 
ditions will make the total length of the completed sys- 
tem of rapid-transit railways in the city 230 miles, with 
621 miles of single main-line track. The mileage of main- 
line track will thus be approximately doubled, though. it 
is expected that the capacity for handling passengers will 
be increased threefold or fourfold. 

The magnitude of this work may be at least partly rea- 
lized: by. comparison of its cost with that of the Panama 
Canal, which, including the $50,000,000 paid .to the 
Freneh, is to cost about $375,000,000... This vast enter- 
prise in the City of New York is progressing literally 
under the feet of its five million inhabitants and the other 
several millions of the adjacent territory whose business 





*Consulting Engineer, 50 Church St., New York City. 


brings them frequently to the city, with hardly any notice 
or disturbance of the regular routine of business. 

The cost is to be borne in approximately the following 
proportions partly by the city and partly by the two op- 
crating companies which will divide the territory between 
them. 

Cee Oe PNG COUN ay ced imand cb cease wetecasaenees $200,000,000 


Interborough Rapid Transit Co..... ee eee i 105,000,000 
New York Municipal Railway Corporation...... 61,000,000 

The first of these two operating companies, The In- 
terborough Rapid Transit Co., generally spoken of as 
lhe Interborough,” 


oer 


operates the present subway which 
traverses the length of Manhattan Island, reaching into 
the Borough of Bronx at one end and a short distance 
into Brooklyn at the other.. It also operates the four lines 
of elevated railway in Manhattan and the Bronx, as well 
as the surface lines in those boroughs. The so called 
Steinway or Belmont Tunnel, running from 42nd St., 
New York, under the East River to Long Island City, 
was built about five years ago by interests closely associ- 
ated with the Interborough but has never yet been uti- 
lized, It is now, however, to be finished, equipped and 
operated by that company, in conjunction with the other 
lines of its system. 

The New York Municipal Railway Corporation is a 
company formed by the Brooklyn Rapid Transit Co. to 
finance and operate that part of this new system of rail- 
ways which falls to its share. The Brooklyn Rapid Tran- 
sit, Co. is familiarly known as the “B. R. 'T.” and both it 
and the New York Municipal Railway Corporation will 
he generally so referred to hereafter. It controls all the 
elevated and surface lines in Brooklyn including those 
which reach the famous ocean summer resort at Coney 
Island. 

Heretofore, the operations of these two systems, the In- 
terborough and B. R. T., have been almost exclusively 
confined to territories divided by the East River, the for- 
mer to Manhattan and the Bronx on its west side, and the 
latter to Brooklyn and the Borough of Queens on the 
other side. 

Bv the new arrangement, the B. R. T. gains an entrance 
into Manhattan by a new tunnel from the business center 
of Brooklyn to the lower end of New York, thence via 
Broadway and 7th Ave. through the center of the busi- 
ness and amusement districts to 59th St. Thence it turns 
eastward and crosses the East River on the Queensborough 
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Bridge to a connection with the proposed lines to Astoria 
ind Flushing. It also reaches lower New York by a series 
of underground Joops connecting the three lower East 
River bridges and the new tunnel just referred to, which 
will permit also continuous circulation of its trains in- 
stead of bringing them in as at present to stub-end ter- 
minals at the New York ends of the bridges. 

The Interborough, besides a new north and south line 
in Manhattan, will reach the Borough of Queens and will 
liave two lines to Astoria and Flushing from 42nd St., 
Via the Steinway Tunnel. Its present line to Brooklyn 
is to be extended by two branches, each to a point some 
live or six miles beyond its present terminus at Atlantic 
Ave. into the residential section of that borough, 

The Borough of Queens, comprising Long Island City, 
Astoria, Jamaica, Flushing, ete., which up to the present, 
lias never been served by any so called Rapid Transit 
Lines, will now have the two elevated lines referred to 
which are to be operated jointly by the two companies, 
linked up to both the Queensborough Bridge, the Stein- 
way Tunnel akd_the 2nd Ave. elevated, and thus con- 
necting directly with all lines in Manhattan and other 
horoughs. 

It is of some interest pe haps to note that part ol 
this route in Queens through Roosevelt Ave. is through 





Fia. 1. Rovre or an Exvevatrep Ratipway rHrovan A 
Cappack Farm iN Queens Boroveu 


a street not yet constructed and marked on the ground 
only by monuments, being now actually used for market 
garden purposes, as may be seen by the accompanying 
photographs, Figs. 1 and 2, which were taken looking 
along the center line of the street. 

The Borough of Richmond (Staten Island) is event- 
ually to be connected with the B. R. T. system by a 
tunnel under the “Narrows,” the main channel connect- 
ing the outer bay with New York Harbor. This, how- 
ever, does not form part of the present definitely de- 
cided-on scheme of construction. 

As part of its system of records the Commission iis 
had many hundreds of photographs taken, showing in 
detail the character of the streets and of each building 
adjacent to or near the proposed route, which might be 
expected to be affected in any way by the construction. 
This series of photographs is not only of great value 
for reference in case of dispute or claim for damages, 
which might be due to the work in hand, but forms a 
unique and interesting historical record of the appear- 
ance of the city at this time. 


Recent Ilisrory 


The adoption of the present scheme and the consum- 
mation of the contracts under which the work is now 
being carried out is the result of negotiations which 
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have been carried on continuously almost ever since the 
completion of the present subway in 1904, 

Almost as soon as operation of that line was starte«| 
it was seen that the profits from operation were going 
to be much greater than had been expected. The public 
lost sight of the fact that when the contracts had been 
first proposed it was with considerable difficulty that 
anyone had been induced to accept them, and there was 
a great outery, especially by the sensational newspapers, 
against the so called monopoly of the Interborough, and 
the alleged one-sided bargain with the city, and the 
demand arose that any future subways be operated as 
well as owned by the city. 

Various forms of contract were therefore proposed, but 
none of them which required the use of private capital 
for construction was acceptable to bidders (see Ena. News, 
Mar. 10, 1910, p. 288 for a discussion of the so called 
Triborough route). Finally it was determined to start 
to build certain sections with the City’s money, and con- 
tracts were let for the construction of part of the Fourth 
Ave. subway in Brooklyn, and the Centre St. loop in Man- 
hattan, but no arrangement was made for their opera- 
tion, nor was any made until the final agreement arrived 
at between the Public Service Commission, the City and 
the two operating Companies on Mar. 19, 1913. 

The Public Service Commission, which succeeded the 
old Rapid ‘Transit Commission, was appointed and took 
office in July, 1907. A new city administration under 
Mayor Gaynor, and including among its members Messrs. 
Mitchel (now Mayor), Prendergast and McAneny, came 
into office Jan. 1, 1910. 

The bids for the Triborough were called for in Octo- 
ber of that vear. As noted there were no bids for con- 
struction by private capital, but numerous bids were 
received for construction alone with city funds. The 
awards for this latter were, however, held up for various 
reasons in spite of strenuous protests from that section 
of the press and public which allowed the large profits 
of the Interborough and the alleged monopoly of this 
latter to obscure their judgment as to the best interests 
of the city and the traveling public, which many compet 
ent authorities considered were not met by the proposed 
scheme for the Triborough route. 





hic, 2. A Streerv in Queens BorovaH on WHICH AN 
Evevatrep Rarway Witt Run 


The objections to the Triborough were principally he- 
cause it was proposed to build the lines without any ar- 
rangement for their operation, because it was felt that 
the new lines should be linked up to and form a part 
of the present system (the Triborough as laid out would 
not have permitted transfer except on payment of an 
extra fare), because the route was not considered well 
laid out, and because it was inadequate to meet the 
growing needs of the city and to properly provide for 
all the boroughs, and, above all, because at the time the 
amount of city money available for railway construction 
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was very limited (not more than 60 to 70 million dol- 
lars). 

From the beginning, Mayor Gaynor’s adminisiration, 
through the Board of Estimate (the approval which 
is required on all expenditures of the city’s money) 
adopted an attitude of coéperation with the Public 
Service Commission, and the present contracts are the 
result of nearly three years of very hard work and the 
most persistent, patient and diplomatic negotiation be- 


tween these bodies and the companies which have now 


finally undertaken the operation. It was necessary that 
the citv’s credit be strengthened and its borrowing 
capacity be enlarged, and this in itself was no small 


part of the task. 

During all this period, certain sections of the publie 
press were very bitter in urging their own and 
there were many committees of citizens, public meetings, 
ete. At time the Interborough 


views, 


one withdrew 


entirely 
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Fig. 3. Design ror ORNAMENTAL ReinrorCED-CONCRETE VIADUCT ON QUEENS BouLEVARD 


and everything was to be given to the B. R. TI. The 
delay was well nigh intolerable owing to the congested 
and crowded condition of the present lines of transport ; 
but it is felt now that the delay has been more than 
justified by the comprehensiveness of the scheme evolved, 
the consolidation of the lines into two large 
either of which can be traversed throughout its length 
for a single fare, and the conclusion of equitable con- 
tracts by which not only will the city own the lines free 
of cost at the end of 49 years, but will have shared in 
such profits as there may be beyond a certain stated 
amount. 

It may not be out of place to emphasize the advantage 
to the city from the perpetuation of the virtual monopol; 
of these two. companies under fair and efficient regula- 
tion. The public is not only allowed a ride for a single 
live-cent fare over the lines of a complete system reach- 
ing almost to every part of the City of Greater New 
York, but the city shares in such profits as there may be 
from. the consolidation of the management and its own 
contribution of credit in obtaining the greater part of 
the money at low rates of interest. A most important con- 
sideration is also that which provides complete arrange- 
ments for the operation of all routes in advance of design 
and construction, so that these latter can proceed with an 
intelligent conception of the operating requirements. 


systems, 


CHARACTER OF THE LINES 


The 325 miles of new lines already decided on will 
be built underground in the more thickly populated sec- 
tions of Manhattan and Brooklyn and elevated in the 
outlying districts. The subway will embrace various 
tvpes of structures, both for two, three and four tracks, 
the latter in some cases all at the same level; in others 
is a double-deck structure, each level having two tracks. 


There are to be subaqueous tunnels under the rivers, 
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surface by methods similar to those 


Detroit tunnel, 


some sunk from the 


developed at the and others probably 


to be driven by the shield method. The elevated will 
be mostly a steel structure of the familiar type, though 
of modern construction, but in some cases where park- 
ways or boulevards are crossed or traversed it is being 
built of reinforced concrete with special attention 


artistic architectural design, as illustrated Fig. 3. 


IMPROVEMENTS IN DESIGN 


On all the new lines a special effort will be made to 


locate all the stations on tangents so as to avoid the in- ° 
from the 
between the car and the platform on curves, which oc- 


curs at some places on the existing subway lines. An 


convenience and possibility of danger 


Bple t 


endeavor has also been made in so designing the structure 
lines and 


the 


at the junctions and connections of main 


branches, ete., to avoid grade crossings of various 


tracks. With the abnormal density of traftic 


rush hours this is very 


during the 
as the slightest delay 
at any one point may be, and generally is, reflected over 
the whole system. Footpaths at the sides of the turnels 
at the level of the car platforms, similar to those built 
in the Pennsylvania R.R.’s New York tunnels, are to be 
constructed so as to provide a walk for passengers in 
case a train should meet with an accident and be stalled. 

The new subway will be divided by partitions so as to 
separate the trains going in different directions, with the 
expectation of thereby so improving the ventilation by) 
utilizing the piston-like action of the 
the air, that the 


desirable, 


VP <a a 


trains to change 


accumulation of excessive heat so no- 


ticeable in the summer in the present subway may be 
avoided. 
In furtherance of this also, waterproofing will be 


omitted when it is possible to do so, as it is thought that 


i 
the practical inclosure of the existing subway in a wa- a 
terproof envelope materially helps to prevent the diffusion Fy 


of the generated heat through the walls of the strue- 


NS eae ae LEON 


ture, As is well known, locally at least, this accumu- 
lation of heat in the subway in the summer time, due 
to the heating of the motors, the friction of brakeshoes 


on wheels, 
eling very 


the wheels on the tracks, ete., has made trav- 
uncomfortable at times, the installation of ex- ' 


pensive ventilating apparatus having only partially al- : 
leviated the trouble. In the present subway there are ; 
no division walls between the tracks, and while the 


trains stir up the air in passing, they do not change it 
very much, and not nearly to the extent so noticeable in 
all the single-track tube tunnels already built under the 
waters of New York Harbor and on all the lines of the 
Hudson & Manhattan Co. 

Another point of interest is the provision of or for 
three tracks on the lines in the outlying districts where 
the density of travel does not require four tracks for 
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Fig. 4. Toe OtpER New York Rapip Transit SystEM 
AND THE NEw Lines Now UNDER CONSTRUCTION 
AND PLANNED 


continuous express service. ‘This allows express service 
one way during the rush hours. 
EXIsTING LINES 


The principal feature of the rapid transit lines now 
in operation in Manhattan are the four elevated lines 
running north and south through Second, Third, Sixth 
and Ninth Aves., the principal parts of which were built 
between 1870 and 1880, and the present subway, built 
between 1900 and 1904.* In Brooklyn the existing ele- 
vated lines, which were built soon after those in Man- 
hattan, radiate from the old Brooklyn Bridge, one group 
westerly toward Jamaica and the other toward Coney 
Island. Some of these last-mentioned lines, after reach- 





*A history of the rapid transit situation up to that date 
and a full description of the construction features of the 
original subway was published in a series of articles in “En- 
gineering News,” Vol. XLVII, Jan. to June, 1902, while a de- 
scription of the proposed Triborough Route and_ further 
notes to date will be found in the “Engineering News” of 
March 10, 1910, p. 288. 
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Fig. 5. Susway Lines AND ELEVATED LINES IN THE 
ComMPLETED Rapip TRANSIT SYSTEM 


ing a point some five or six miles from the bridge, drop 
to the surface and remain there for the rest of the way 
to Coney Island, and all these are to be elevated (or 
depressed in open cuttings), and are shown on the map 
as new elevated lines of the B. R. T., although through 
trains from the bridge to Coney Island are operated 
over them now. 
TRAFFIC 


Almost ever since the elevated lines were first put into 
operation, it has been notorious that the congestion anc 
crowding of the transportation lines of New York has 
been unequaled on any other transportation system in 
the world. The opening of the present subway in 1904, 
although it had then a capacity of 400,000 passengers 
per day, afforded little relief. By the lengthening of 
the express platforms to accommodate 10 instead of 
eight cars, the installation of the most modern and ap- 
proved types of automatic, block signals, brakes, car 
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Fic. 6. THe Systems or THE Two Opreratina Com- 
PANIES, THE INTERBOROUGH AND THE BROOKLYN 
Rapip TRANSIT 


and air-line couplings, center side doors, ete., its ca- 
pacity was increased so that 1,250,000 passengers can 
be and have been handled in 24 hours, but the crowding 
during the rush hours is as bad as ever on all lines. 

The following figures, condensed from a table given 
in the last report of the Public Service Commission, with 
the addition of the figures for 1913, show the great and 
greatly increasing amount of travel, and justify the 
attempt to meet the requirements by the system now 
proposed, enormous though its cost will be: 


NUMB@®R OF FARES COLLECTED (MILLIONS) 
Manhattan and 


Bronx Brooklyn Queens 
Subway Elev. Surface Alllines Surface Total 
WOGe heise Nes 184 321 221 9 735 
eee ies 4s eae 246 427 304 16 993 
19OBi wees: 200 202 411 419 30 1342 
IER sci sv 327 307 494 484 47 1659 


(Note—In 1905, its first year of operation, the Subway 
carried 75,000,000 passengers. In 1914 it carried 340,400,000 
passengers.) 

Ever since the opening of the present subway in 1904, 


plans for extensions have been under consideration, first 
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by the old Rapid Transit Commission and since then by 
its successor, the Public Service Commission for the 
First District of New York. but for the reasons already 
given there were various delays until the present com- 
prehensive scheme of routes was developed to give so 
far as possible and, as may be seen by the maps, fair 
and equitable service to all parts of the greater city. 
There had been for some time a feeling that Manhattan 
had been unduly favored at the expense of the other 
boroughs, and while this to some extent is reasonable, 
both that it had, and that it should be, there can be 
little fault found with the scheme now laid out. 

The routes of the various extensions and their charac- 
ter are shown on the maps, Figs. 4, 5 and 6, but for the 
benefit of those not entirely familiar with the situation 
it may be well to briefly enumerate their salient features 
and some of the details of the scheme. 


New LINeEs 


THe IntersorovuGH—In Manhattan the Second, Third 
and Ninth elevated lines will complete the installa- 
tion of third tracks from the down-town business sec- 
tion to above 125th St., thus enabling express trains to 
be run down-town in the morning and up-town at night. 

The present subway will be divided at 42d St., the 
lower part being connected with the new Lexington 
Ave. subway, giving a four-track line all the way up the 
East Side, Splitting into two three-track branches in the 
Bronx after it crosses under the Harlem River; the 
upper part will be connected to the new Seventh Ave.- 
Varick St. line, thus giving a through route up and 
down the West Side, and placing the Pennsylvania Ter- 
minal at 33d St. on a main line of the Rapid Transit 
system. ‘The present West Farms branch of this line 
in the Bronx will be extended some five miles farther to 
the Mount Vernon line at the northerly boundary of 
the city. 

The Brooklyn end of the present subway will be ex- 
tended from Atlantic Ave. by two branches via Flat- 
bush Ave. and Eastern Parkway into the residential sec- 
tions of Brooklyn. 

The part of the present subway on 42d St. between 
the Grand Central Station and Times Square will be 
operated by a shuttle service between the main lines on 
the East and West Sides. 

The Steinway tunnel will be extended back to Times 
Square and forward to the east end of the Queensbor- 
ough Bridge, where it will connect with the two lines 
to Astoria and Flushing, over which both systems are 
to have trackage rights. The Second Ave. elevated will 
be connected to the Queensborough Bridge and so to 
these same two lines. 

There will be certain other small extensions and con- 
nections ‘to allow the proper linking up of the various 
lines and permit desirable or convenient combinations 
in the operation of trains, all of which are shown on 
the maps. 

The Interborough will thus have, besides its four ele- 
vated lines, four double- or three-track branches in the 
Bronx leading to two main trunk lines (four-track) 
throughout the length of Manhattan on Fourth and 
Seventh Aves. to two tunnel routes under the East River, 
joining under Fulton St., the main business street of 
Brooklyn, and then spreading out again into two 
branches into the residential section of that borough. 
The distance from the upper end of the Bronx to the 
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ends of the lines in Brooklyn is about 26 miles. From 
the center of this system there will be the offshoot at 
42nd St. via the Steinway tunnels to the lines in the Bor- 
ough of Queens to Astoria and Flushing. 

Tue Brookityn Rapp Transir—Besides certain ex- 
tensions of various lines in Brooklyn and the con- 
struction of the elevated structures in South Brook- 
lyn on the Coney Island lines, as already referred to, 
the main features of the contract of this company 
with the city are those which provide for its en- 
trance into New York and the linking up of the four 
bridges across the East River into lines of through travel 
instead of establishing terminals at their ends. There 
is one important new line in Brooklyn, the Fourth Ave. 
subway, which was started some five vears ago, a con- 
siderable part of which is now nearly completed; this 
route extends from the Manhattan Bridge through Fourth 
Ave. to Fort Hamilton, and will be part of an important 
new route to Coney Island. 

The principal line of the B. R. T. in New York will 
be that already described, running from the center of 
Brooklyn under the East River and via Broadway and 
Seventh Ave. to 59th St., the Queensborough Bridge 
and to Astoria and Flushing. This will be a four-track 
line in Manhattan above City Hall (Park Place). 

From a certain point of view, the linking up of the 
New York end of the three down-town East River 
bridges, the old Brooklyn Bridge, the Manhattan just 
above it, and the Williamsburg Bridge, a mile farther up 
the river, is one of the most interesting features of the 
whole scheme. For years the crowding and congestion at 
the ends of the Brooklyn Bridge were worse than even on 
the elevated and subway lines. Nearly all the travel from 
the lines of the B. R. T. was concentrated at this one 
bridge and brought over to a stub-end terminal at the 
New York end. In an attempt to provide better means 
of communication between Brooklyn and New York, the 
Williamsburg Bridge was built and opened in 1905 and 
the Manhattan Bridge in 1908. No provision was made, 
however, for the operation of these bridges or their 
proper connection with any of the existing lines of com- 
munication, and the people from Brooklyn have been 
brought over to the New York ends and dumped there, 
to make the best of their way to their destination. The 
travel between Brooklyn and New York is nearly all 
toward New York in the mornings and toward Brook- 
lyn at night, all four of the East River bridges pro- 
viding for lines of rapid transit (two or four tracks) 
as well as for street cars, ordinary vehicular traffic and 
pedestrians. 

To eliminate the stub-end terminals the so called 
Centre St. loop was planned to connect up the New 
York Ends of these three bridges, and its construc- 
tion was started in 1907, though no arrangement was 
made for its use. Now, however, it is to be com- 
pleted and further extended down along the New York 
side to a connection with the new tunnel which is to 
connect the B. R. T. with its Broadway line. This will 
enable all the trains to circulate, coming over on one 
bridge, continuing and returning via another instead of 
coming into a terminal in the congested district and 
having to back out. 


There will be also another new route established un- 
der 14th St., New York, and the East River, to the 
easterly section of Brooklyn (East New York). 
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Fares 

The contracts between the city and the two operating 
companies provide for a single fare of five cents on 
each system, with free transfers at intersecting points 
for a continuous ride in the same general direction. On 
the Brooklyn system, transfers will be exchanged be- 
tween the elevated lines and the subway lines, but on 
the Interborough only such transfers as are now given 
will be provided between the elevated railroads and the 
subway. On the existing lines, as they stand today, the 
longest ride obtainable for five cents is through the 
subway from Atlantic Ave., Brooklyn, to Van Cortlandt 
Park or 242nd St. on the Broadway branch, a distance 
of 1714 miles. Under the dual system, as the new sys- 
tem has been commonly called, it will be possible to 
travel over the Interborough subway from the terminus 
of the White Plains Road line, near the northern «ity 
boundary, the whole length of the Bronx and Manhat- 
tan, under the East River to Brooklyn, and through the 
Eastern Parkway subway and its extensions to New Lots 
Ave.—a distance of about 26 miles—for one fare and 
without change of cars. 

The longest ride on the Brooklyn system will be from 
Flushing, at the end of the Corona branch, to and across 
the Queensborough Bridge, through the Broadway sub- 
way in Manhattan, under the East River to Brooklyn 
and through the Fourth Ave. subway and its connee- 
tions to Coney Island, about 21 miles, for five cents. 

The fare from the center of Brooklyn to Coney Island 
had always been 10 cents (15 cents from New Yorw) 
up to within the last few years, when a general agita- 
tion for its reduction was started. 

As soon as the connections of the Fourth Ave. subway 
in Brooklyn with the elevated lines are made and 
through-train operation is possible from Manhattan to 
Coney Island, the five-cent fare between these points will 
apply. This, is is estimated, will take about 18 months. 

CHANGES IN METHODS Or COMMUNICATION IN NEW 

York 

Before leaving the general subject of routes, it may 
not be amiss to call attention to the radical change in 
the character of the means of communication between 
New York City proper (Manhattan) and the surround- 
ing territory, which has taken place in the last six or 
eight years. Direct land communication has never been 
possible except to the north, while the most densely pop- 
ulated of the surrounding districts have been to the east 
in Brooklyn and the west in New Jersey, with which 
communication was only possible by means of boats of 
one kind or another, and from both of which districts 
enormous numbers of people come to Manhattan daily. 

Brooklyn was connected with Manhattan by means of 
the famous Brooklyn Bridge as long ago as 1883; but 
with the completion of that structure progress along 
these lines stopped for almost a quarter of a century. 
Within the last eight years, however, three more bridges 
have spanned the East River and six pairs of railway 
tunnels have been put into service under the rivers, one 
pair more has been built, three pairs are to be built 
under the present scheme, making four bridges and ten 
pairs of tunnels for railways, besides which there have 
been built two tunnels for gas and one for water-supply, 
and thus making practical the direct physical connection 
of Manhattan, by land lines of communication with the 
populous districts to the east and west. 
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Collection and Disposal of City 
Refuse, Washington, D. C. 


By J. W. Paxton* 


SYNOPSIS—This is the fourth and last article describ- 
ing the method of operation of the Washington Street 
Cleaning Department. Previous articles appeared in EN- 
GINEERING News of July 9, Aug. 6 and Aug. 27, 1914. 
The present article describes the collection and handling 
of garbage and refuse, which is done by contract, from the 
point of view of the city inspectors and supervisors. 
*% 

The collection and disposal of city refuse for the Dis- 
trict of Columbia is done by contract, under the super- 
vision of the Street Cleaning Department. Five con- 
tracts are let; namely, for the collection and disposal 
of garbage, ashes, miscellaneous refuse, dead animals and 
night soil. 

The main features of the contracts are as follows: 

GarBAGE—(1) Collections and disposal of garbage are 
made daily, including Sundays, from such hotels, apart- 
ment houses, markets, and other like places within the 
City of Washington and such of its suburban sections as 
may be designated, from time to time, by the Commis- 
sioners of the District of Columbia. 

(2) Collections and disposal of garbage are made 
daily, excluding Sundays, from May 16 to Oct. 15, both 
days inclusive, and three times a week from Oct. 16 to 
May 15, both days inclusive, from all places not embraced 
in the preceding paragraph within the existing fire limits 
of the District of Columbia and certain of the more 
thickly populated sections on the outside of and adjacent 
to the fire limits. 

(3) Collections and disposal of garbage are made 
three times a week from May 16 to Oct. 15, both days in- 
clusive, and semiweekly from Oct. 16 to May 15, both 
days inclusive, from all places not included in the pre- 
ceding paragraphs, in the City of Washington and its 
suburbs, as such suburbs may, from time to time, be desig- 
nated by the Commissioners of the District of Columbia. 

‘4) The collection of garbage is made in wagons car- 
rying a covered iron box which is lifted from the wagons 
and loaded on cars at the transfer station. This box con- 
taining. the garbage is then shipped by rail to the dis- 
posal plant owned by the contractor, located about 32 
miles from Washington, and the garbage is there disposed 
of by the reduction process. 

AsHes—(1) Collections and disposal of ashes within 
the existing fire limits of the District of Columbia and 
certain of the more thickly populated sections outside of 
and adjacent to the fire-limits, are made weekly, from 
Apr. 16 to Oct. 31, inclusive, and semiweekly from Nov. 
1 to Apr. 15, inclusive, from private residences, boarding 
houses, lodging houses not exceeding 25 rooms, and apart- 
ment houses containing not more than four families, 
and. other like places, as may be designated by the Com- 
missioners of the District of Columbia. 

(2) Collections and disposal of ashes are made from 
all..private residences and such other like places corre- 
sponding to those included in the preceding paragraph 


el 


‘*Superintendent of Street Cleaning, Washington, D. C. 


from the remainder of the City of Washington and its su- 
burban sections, as said suburban sections may from time 
to time be designated by the Commissioners of the Dis- 
trict of Columbia, weekly, throughout the entire year. 
(3) The collections are made in wagons with canvas 
covers and disposed of by filling low ground on the out- 
skirts of the city. 
Rrervuse—(1) 


cous 


Collections and disposal of miscellan- 
in the City of Washington and its more 
densely populated suburbs, as such suburbs may from 
time to time be designated by the Commissioners of thi 
District of Columbia, are made once a week from all pri- 
vate residences, boarding houses, and jodging houses with 
not to exceed 25 rooms, and apartment houses containing 
not to exceed four families, and other like places, as may 
be designated by the Commissioners of the District of Co- 
iumbia, and from such public waste boxes as may be es- 
tablished by the street-cleaning division in the machine- 
swept section of the City and District. 

(2) The collections are made in wagons suitable for 
this purpose and what is not salable is disposed of at an 
incinerating plant owned by the contractor. 

Dap ANIMALS—(1) 


refuse 


The collection and disposal of 
dead animals daily, including Sundays, throughout the 
year, from every part of the District of Columbia, is re- 
quired upon notification to the contractor of the existence 
of said dead animals. 

(2) The collections are made in vehicles suitable for 
the purpose, and the disposal is accomplished by the re- 
duction process at a plant owned by the contractor lo- 
cated about 4 miles from the city. 

NIGHT So1t—( 1) The collection and disposal of night 
soil from all privies, and from all streets, avenues, alleys, 
roads and open lots in the District of Columbia is re- 
quired upon receipt of notice from the Superintendent 
of Street Cleaning. 

(2) The collections are made in air-tight receptacles 
designed for that purpose and transported therein on 
barges about 8 miles from the city and there used as 
fertilizer on a farm. 

AsHes FroM PusBLic BuiLprnas—(1) The collection 
end disposal of ashes and refuse from buildings under the 
control of the Commissioners of the District of Colum- 
bia is required as such may accumulate. 

(2) This work is done by contract under the direc- 
tion of this division but paid for from the appropriation 
for the maintenance of each building in proportion to the 
quantity removed. 


COLLECTION 


Hovsenorpers’ INstructions—The householders are 
required to conform to the police regulations as to re- 
ceptacles, separation of material and accessibility. Card: 
of instructions to householders containing extracts from 
the police regulations are distributed on request or to 
those who show evidence of the need of instruction. 

The contractor is required to call on the same days 
each week, collections to be made at any time between 
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7 a.m, and 6 p.m.; and he is to make free use of horn or 
gong as a signal of his presence. Failure of the con- 
tractor to promptly and properly collect material lawfully 
offered costs him a fine of from $1 to $2 for each neglect. 
The supervision of this work is in charge of one man, 
reporting directly to the Superintendent. He has under 
him a force of five inspectors and a complaint clerk. 
INspection—It is manifestly impossible, and it is not 
considered necessary, for this force to supervise the col- 
lection of every class of material from every house. In- 
spection can be made in a general way, information ob- 
tained as to whether each wagon is on its regular route 
on the schedule day, special attention being given to 


DISTRICT OF COLUMBIA 
STREET CLEANING DIVISION 
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THE FOLLOWING COMPLAINTS HAVE BEEN RECE/VEO aT Twi9 OFrice. You ake REQUESTED 
TO IMMEDIATELY REMOVE THE WATERIAL FROM THE PREMISES SPECIFIED, AND TO RENDER A 
REGULAR COLLECTION SERVICE HEREAFTER, 1N ACCORDANCE WITH THE TERMS OF YOUR 
CONTRACT. 
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Fig. 1. Daity List or COMPLAINTS AS SUPPLIED TO 
CONTRACTORS 


those which are or likely to be behind, and all complaints 
are investigated. 

The ‘investigation, however, being after the cause of 
the complaint, it is sometimes difficult to ascertain 
whether the fault was the householder’s, in not making 
the proper separation or the waste accessible, or the col- 
lector’s. 

CoMPLAINTs—ain spite of this fact, the work of hold- 
ing the contractor to the specifications depends to a large 
extent on complaints received from householders; each 
acting on his own premises as an inspector. Unfortu- 
nately, complaints received cannot be accepted as an ab- 
solute criterion of conditions. The householders often 
do not conform to the regulations, and service is refused 
for that reason. 

During the year ending June 30, 1912; 693 garbage. 
1196 ash, and 2985 refuse complaints were investigated. 
Of the total garbage complaints, but 38 or 544% were 
found, on investigation, to be the fault of the contractor ; 
266 or 38.4% were found to be the result of violations 
on the part of the householder of the police regulations 
regarding the disposal of refuse, while in 389 cases, or 
56.1%, the fault could not be definitely placed. 

In the case of ashes but 115 complaints or 9.6%, 
proved to be the fault of the contractor; 802 or 67% are 
chargeable to the failure on the part of the householder 
to observe the regulations, principally regarding accessi- 
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bility, while 279 or 23.4% are classed as doubtful. In 
the refuse service, 730 complaints, or 24.5%, were found 
to be the fault of the contractor, 836 or 28%, the fault 
of the householder, while 1419, or 47.5%, were classed 
as doubtful. 

AcTING ON CompLaInts—Upon receipt of either a gar- 
bage, ash or refuse complaint, the papers referring to the 
case are placed in an open-sided envelope, 4x94 in., 
which is given a complaint number, and the blanks for 
location and date filled in. These envelopes are then 
turned over to the inspector in whose district the com- 
plaint originated. The information suggested on the face 
of the envelope (including a description of premises, how 
collections are made, date of last collection, etc.) is ob- 
tained and any additional observations written under re- 
marks on the back, together with the inspector’s conclu- 
sion as to the location of the fault. When fines are fixed, 
they are considered as liquidated damages and not as 
penalties. The envelopes are filed according to location 
of the complaint and cross-indexed by number and date. 

CompLAInt Recorp—A monthly record of such com- 
laints is also kept on a Complaint Record, 35gx81% in., 
which gives a summary of requests and complaints re- 
ceived each day, the results of the investigations as to 
fault and fines imposed. 

The form shown in Fig. 1 is a list supplied each day to 
the contractor of complaints received at the office, which 
also serves as an order to collect the material immediately 
and as a warning against such failure in the future. The 
actual size of the card is just twice the reproduction. 

CoLLEcTIONsS—The form shown in Fig. 2 is a notice 
issued by contractors, in accordance with specifications, 
to householders previous to any change in collection days. 
Fig. 3 is a summary of daily reports from contractors 
showing the working force and the amount collected. The 
actual size is 354x814 in. 


GARBAGE witt se COLLECTED 


From October 16 to May 15, between 7 A. M. and 6 P. M. 


MONDAY, WEDNESDAY. & FRIDAY. ania 


GARBAGE consists of the refuse of animal and vegetable mattes which has been 
used or was intended to be used as food. Cans, glass, broken crockery, paper; 
ashes and other refuse are removed free by other than the garbage collectors, and 
if mixed with the garbage, it is a violation of the Polke Regulations. Such 
mixture will be refused by the collectors. 

RECEPTACLES. Garbage must be placed in water-tight metal receptacies, 
provided with a tight cover and a handle, with a capacity of not less than 3 nor 
more than 10 gallons. More than one receptacle containing less than 10 gallons 
is not allowed. Garbage must be kept dry. 

ACCESSIBILITY. Receptacles must be placed by the householder at the rear 
entrance to the premises, or in case there is no rear entrance, in the arcaway or 
other convenient place in front-of the premises, and gates or doors must be left 
unfastened on collection day. The collector will give notice of his approach by the 
poe ahaa No receptacle will be ajlowed on the sidewalk, street or 


If service is not rendered promptly on collection day, notify by mail or phone 
STREET CLEANING DIVISION, DISTRICT BUILDING 


PHONES, MAIN 6000 OR MAIN 2410 
AA- CW 





Fig. 2. Carp Sent to HovseHoLvers BY CONTRACTOR 
Previous to ANy CHANGE IN CoLLECTION Days 


Collections of night soil and dead animals are made 
only on request for such service. The contractor is sup- 
plied with a list of requests received, in the form of an 
order to make the collections, which be is required to re- 
turn with a statement that the collections have been made 
giving the date, or a reason for failure. 

Insrectors’ Report—The form, Fig. 4, is a daily re- 
port, 444x714 in., turned in by each inspector and shows 
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Fic. 3. SumMAry or Reports From CONTRACTORS 
complaints investigated, general inspection, and whether 
or not contractors’ wagons are behind the schedule. Dis- 
tricts having been set by the contractor to be collected 
on certain days, the inspector reports whether the wagon 
is O. K., 44 day late or % day late, ete. 

ScHepuLe ProrrLes—This record is plotted on profile 
paper (Fig. 5). If any wagon driver shows a continued 
tendency to be behind and the contractor does not upon 
request supply assistance, assistance is furnished by the 
Superintendent of Street Cleaning and charged to the 
contractor. 

GrapHicaL Recorps—From the Complaint Record 
and the Service Record (Fig. 3), a profile (Fig. 6) is 
made up giving graphically the information recorded on 
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Reruse Inspector's Report, 


Date... Get. eis... 
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Fig, 4. Report rrom Inspector, SHOWING PLACES 
VIsITED AND CONDITION OF COLLECTION 
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Fig. 5. ProFite SHOWING CONDITION OF REFUSE WAGONS 
AS TO’ THEIR WexKING SCHEDULE 
these two records. This profile might well be considered 


a barometer of the collection service. Thus at certain 
seasons, a large number of complaints may always be 
expected, but so long as collections increase and the num- 
ber of complaints charged to the contractor does not ma- 
terially increase, the service is probably at a high stand- 
ard. 

In October, 1912, the total ash complaints show a con- 
siderable increase on account of cold weather over Sep- 
tember, while the collections show an increase of about 
4000 cu.yd. The complaints which found the fault with 
the contractor, however, show only a nominal increase 
over September. 

The refuse profile shows, in May, 1912, the other con- 
dition, collections being only slightly more than in April, 
while complaints increased about 66%, those charged 
against the contractor, however, increasing about 125%. 
This indicates the service was at fault, the additional ac- 
cumulation, due to spring house cleaning, overtaxing the 
resources of the contractor. 

The general upward trend of the collection curve of 
the refuse profile and the corresponding downward move 
ment of the line of total complaints shows that better ser- 
vice is being rendered. 

ProposeD MunictreaL CoLLection—With a view to ob 
taining less objectionable, more efficient and more eco- 
nomical services than rendered by contractors, the Com- 
missioners have recommended to Congress that an ap- 
propriation of $10,000 be made for the purpose of inves- 
tigating and reporting on the collection and disposal of 
city waste, including the preparation of plans and speci- 
fications for the construction of disposal plants. 
gress has not, as yet, seen fit to make this appropriation. 

ApvANTAGES OF MunictpaL DisposaL WorKks—It is 
estimated that the contractors for the disposal of city 
waste have invested in collecting equipment and disposal 
plants, several hundred thousand dollars, which they must 
have figured on recovering from the amounts received! 
from the District of Columbia, for the services rendered 
during the five-year term of their contracts, as these in- 
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vestments will be practically valueless on the expiration 
of the contracts, if they are not successful in obtaining 
the same contracts for the next term of five years. 

In other words, the District of Columbia is probably 
paying to the contractors, in addition to the cost of the 
work and the contractors’ profit, the cost of complete 
cisposal plants and collection equipment every five years, 


ii} 
I relive ined Sonndl 

| | ASH COLLECTION 
AND COMPLAINTS 


5 eet neta 
\\ | 7 TI & 
| ‘ i 4 | 9 


Ps Cubic Yards % 
2886 § § 


Complaints 


é 


: 
Complaints 


Cubic Yard 


_AND COMPLAINTS 


TALIS 
| 


Complaints 





Fig. 6. GRAPHICAL YEARLY ReEcorD OF COLLECTION 
CoMPLAINTS 


whereas the disposal plants, if owned by the District, 
would probably have a life of 40 or 50 years. It is be- 
lieved that the District of Columbia should, at least, own 
the disposal plants, which could be operated by the Dis- 
trict and the collection of city wastes could be let to con- 
tractors, or the whole service could be let by contract on 
the basis of the contractors leasing the disposal plants 
from the District. 


xz 


Electricity in the Anthracite Industry—The introduction 
of electricity in any great quantity into the mines is not more 
than two decades old. The first electrical installation was 
made in 1887 by the Pennsylvania R.R. In 1889 the Thomp- 
son-Houston Co. installed a locomotive and a generating sta- 
tion in the Erie Colliery of the Hillside Coal & Iron Co. and 
this locomotive was in continuous service until 1911. The 
first electric pump was installed in 1890, and it has been in 
continuous operation ever since. 

The present total capacity of supply purchased or gen- 
erated is 105,400 hp. compared with 440,300 hp. produced by 
steam for direct use. Today there are 169 miles of wooden 
pole lines above ground and 754 miles of trolley wire be- 
low ground in the anthracite mines. There are 951 electric 
locomotives using an estimated amount of over 60,000 hp. 
The other electrically operated equipment requires 19,170 hp. 
for breakers and miscellaneous machinery, 23,280 hp. for elec- 
tric hoists, 38,500 for electrically driven pumps, 2920 for coal- 
cutting machines, 3650 for lighting and about 100 for heat- 
ing. There are now five breakers equipped with individual 
motor drives, and others are under course of construction. 


Computing Maximum Bridge 
Stresses by a Maximum- 
Moment Table 
By J. P. J. Wiui1amMs* 


The accompanying table has been devised to save a 
large amount of the labor required to compute live-load 
stresses in beams and trusses due to Cooper’s standari 
loadings. It gives directly, or by interpolation, the ma.- 
imum bending moment per rail produced by E-50 load- 
ing at intermediate points of spans of various lengths. 
The number of the critical wheel which gives the great- 
est bending moment is also indicated, by black-face fig- 
ure placed at the upper left when the shorter segment /, 
is the left segment, and at the upper right when /, is the 
right segment (the engines are always assumed to be 
headed toward the left). The moments are given for 
every 5-ft. interval along the span, and for span lengths 
varing by 5 ft. To aid in the work of interpolating, 
the change of bending moment per foot change of dis- 
tance (/,) from the nearer support is given by a figure 
above the moment. 

The results can be relied upon as accurate within 1%. 
and are, of course, available for any specified Cooper’s 
loading by simply multiplying by the ratio of the given 
loading to E-50, All figures in both table and examples 
are given in 1000-lb. units. 

The well known relation between floor-beam load and 
two-panel bending moment makes it possible to compute 
maximum floor-beam loads from the values in the table. 
It will also be proved that there is a definite relation be- 
tween maximum shears in truss panels and maximum 
bending moments in certain equivalent spans, also be- 
tween the latter and maximum moments for computing 
web stresses in trusses with inclined chords. The field of 
usefulness of such a table is thus greatly extended, and 
includes short methods of computing not only maximum 
chord stresses but also maximum web stresses in all or- 
dinary trusses in addition to the usual applications to 
girders and beams. 

The method of using the table and applications to defi- 
nite practical problems will be detailed, and the new rela- 
tions and formulas fully developed. Incidentally, it will 
be shown that the limiting value for /,, the shorter seg- 
ment of the span, is 142 ft. because a constant position 
of loading and a simple formula will give maximum bend- 
ing moments when /, exceeds that value. 


MaxrmuM BENDING MoMENTS 


Example 1. What are the maximum E-50 live-load 
bending moments at 5-ft. intervals in a 50-ft. girder? 
By entering the table for the known values of segments 
1, and /,, which for this case are found in the table with- 
cut interpolation, there results: 


Min 1000- 
Point 1, ft. 1, ft. lb. units 
1 5 45 460 
2 10 40 795 
3 15 35 1024 
4 20 30 1150 
5 center 25 25 1180 


The value of 1180 for the center section is practically 
equal to the absolute maximum bending moment near the 
center. For all spans greater than about 25 ft. in length. 
the center bending moment is within a small percentage 
of the absolute maximum bending moment. 





*Formerly Assistant Professor of Structural Engineeting, 
University of Minnesota, Minneapolis, Minn. 
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Example 2. What is the maximum E-50 live-load bend- 
ing moment at the center of a 76-ft. span? For this case 
f, wl, == 38 ft. 

For 1, = 1, = 35 ft., M = 2135 

Add for change in 1,,3 & 58 = 174 

Add for change in /,,°/, X 270 = 162 
M = 2471 per girder. 
The value of 58 for the difference per foot change in 
', was obtained from the upper figure 59 found when 
/, = 35 it. and /, = 40 ft. by allowing for the small 
difference due to the fact that /, is less than 40 ft. The 
value 270 was easily found by subtracting the two values 
in the vertical column /, = 35 ft. for 1, = 35 ft. and l, 
= 40 ft. An estimated increase might have been made 
in this quantity, since /, is really 38 ft. instead of 35 ft., 


Lut this is generally unnecessary. 
Lowirinc VaLve or Lert SeaGmMent—The table was 
not carried beyond the value 1, = 140 ft. because when 


this shorter segment /, becomes 142 ft. or more the bend- 
ing moment is maximum for a fixed position of the load- 
ing, i.e. engines on shorter segment and head of uniform 
load 142 ft. from nearer support, as will now be proved. 
Let 
W, = total weight per rail of the two engines ; 
= 355 for E-50 loading : 
w = uniform train load per rail, per ft. ; 
2.5 for K-50 loading ; 
W = total load on span /; 
y = length of uniform train load on span: 
k = 57.6 ft. = distance from center of gravity of 
the two engines to the head of uniform load. 
The equation for bending moment M can be written by 
considering the right segment /,, the uniform train load 
covering that segment completely : 
M = R,I, — % wil,? = |, (R, — % wi.) 
Thus the bending moment is evidently maximum when 
h, is maximum, and 


R,=W— Rk, =We+wy =( 


l 
By placing the first derivative with respect to the vari- 
able y equal to zero to find the maximum, there is obtained 

We 355 
—y= = = 142 ft. .E.D. 
: y w 2.5 J Q 

Thus whenever /, is greater than 142 ft., the bending 
moments are maximum for a fixed position of the loading, 
end the value of reaction R, due to E-50 loading will be: 


1 
355 (142 — 51.6) + 2.5 (1 — 142) (3 + 1) 
;~ / 3 
800 
: 1.251 


We (k+y) +4 ew) 


‘Therefore 


5 4800 

Msi, (2: —*Ph) n't: e re + 1.25 ) (1) 

Ezample 8. What is the maximum E-50 live-load 

bending moment at the center of a 300-ft. span? For 
this case, using Eq. (1), 

300 

i, =1,= et = 150 ft. and 1 = 300 ft. 


~ 


150 (00 4+ 1.25 xX 150) = 30,480 


il 


M 300 
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Maximum Fioor-BEAm REACTIONS 
The maximum floor-beam reaction R is obtained from 
the value of M for 1, = length of one stringer span and 
i, = length of the adjacent stringer span by the usual 
well known formula 


R=M ‘ath (2)* 
At 
Or, for equal spans, 
i = hosp 
2M 
R=- 2a) * 
> (2a) 


Example 4. Compute the maximum E-50 live-load 
floor-beam reaction for equal adjacent stringer spans of 
<5 ft. Read M directly from table with /, = 1, = 25 ft. 
Then, by eq. (2a), 


R, = 2 1180 


—— ss § wines. ie 
> =2xX 35 = 94.4 
Example 5. Compute the maximum E-50 live-load 

column concentration for adjacent viaduct spans of 30 
ft. and 60 ft. Read M directly from table with /, = 30 
ft., 1, = 60 ft. By eq. (2), 

EBAY «es (+ OY 

Ry M( 1, ) = 2983 (35 . 4 = 149.2 


SHEARS AND Wes Stresses (HorizontaL Corps) 

Consider a simple truss span, Fig. 2, of N equal panels, 
ie., length 1 = Np, and let 

1, = bp = distance from right end of critical panel 
p to right end of span ; 
x = distance from right end of panel p to the 
neutral point of no shear in the panel. 
Ms; = M from the table for 1, = 2, 1, = bp; 
S = desired maximum E-50 live-load shear in 
the panel. 

The value x can be found either analytically or graphic- 
ally. By equating to zero the shear in the given panel 
produced by a single load in that panel, z is found to be: 

7 
(3) 


V—1 

Or fhe graphical construction of the influence line as 
in Fig. 3 locates this point of zero shear and the value of 
« can be scaled. 

The influence line for shear in panel L, L, of the truss 
of Fig. 2 is drawn in the usual way in Fig. 3. The tri- 
angular portion OCB would be used to give maximum 
positive shtar, and it is found that for practically all 
cases the maximum will occur for Cooper’s loadings with 
no wheels in advance of the point O. Therefore, since 
this tr‘cngular shear influence line OCB is exactly similar 
to a triangular influence line for bending moment at 
L, of a beam OB = x + I, in length, the ratio of the 
desired maximum shear S to the maximum bending mo- 
ment Ms, (obtainable from the table) is the same as the 
ratio of the ordinates to these influence lines, These 
ordinates at L, are: 


zx 


Shear in panel, ZC = ‘ 


Bending moment at L, of OB, 


al l l I. 
L,¢ =—-- = —*,- = _—— 
a+l,, 142 py a 


2 


ow 


a 


*See Johnson Bryan & Turneaure’s “Modern Framed Struc- 
tures,” Part 1, p. 205. 
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: 5 ar 
Since the ratio of these ordinates is —, the shear S 


l 
will be: 
bin Mat (4) 
l Pp 


This equation will evidently give results always on 
the side of safety. For the case of a short through plate- 
girder with short panels, wheel 1 may be in advance of 
the neutral point O for panels near the center, but the 
error is negligible. 

Example 6. Compute the maximum E-50 live-load 
web stresses in a 150-ft. Pratt truss of 6 panels, 28 ft. 
deep, with horizontal chords. Using the bending-moment 
table for values Ms and eq. (3) 


fs rm . My TBs 
f= — = ~,and eq. (4) S = = — 
N—I!1 5 p 25 
the following tabular form of computation can be adopted, 
noting that i = inclined length of diagonals = 37.5 ft.: 
Si 
Stress = — 
tress h 
Panel = als Ms ~ Ms 37.5 
vo 1, = bp se 5 (from table) - 25 28 . Member 
1 125 ft 25” 5080 203.2 -272 Ltr. 
2 100 20 3370 134.8 +181 U,], 
3 75 15 1965 78.6 +105 ce. 
4 DD 10 938 37.5 + L,U, 
Maximum floor-beam reaction + 94.4 U, L, 
Shear in panel! 3 -78.6 U,L, 
Shear in panel 4 — 37.56 U,L, 
Martn Wes Stresses (INCLINED CHORDs ) 


By an exactly similar analysis a very simple relation 
letween the maximum moment about the moment center 
for any web member of a truss with inclined chords, and 
the maximum bending moment at a point of an equivalent 
beam, can be derived as follows: 

Let 
Mg = maximum E-50 live-load moment about mo- 
ment center @ of the forces to the left of 
the section for given web member; (l’,L,, 
Fig. 4.) 
v = distance in panels from @ to end Lo (Fig. 4) ; 
u = distance in panels from @ to left end of the 
critical panel p considered ; 
x = distance in feet from the right end of critical 
panel to the neutral point of no stress; 
z = lever arm of web member in feet ; 
M>» = maximum bending moment at L, for a span 
OB = x + I, in length, ie., for 1, = bp 
as above (Fig. 4) and 1, = z. 

The value of z is obtained in the usual way either 
analytically or graphically. By equating to zero the ex- 
pression for the moment about moment center G when a 
single load is in the critical panel, the neutral point is 
located and the following value for « is obtained: 

lv 


= ~ 
Nu—v 


(5) 

If preferred, a simple graphical construction as shown 
in Fig. 4 will give the value of 2.* 

The influence line for the moment Mg, by which stress 
in diagonal U, L, of Fig. 4 is determined, is drawn in 
Fig. 5. As in the case of shear no wheels are found to 
left of O when maximum stress occurs, and it is evident 
that the positive area OCB of this influence line is ex- 
actly similar to the triangular bending-moment influence 
tine for point L, of a span OB = x + I, in length. For 





*See Marburg, “Framed Structures and Girders,” Art. 138, 


p. 282 and Art. 194, p. 392. 
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this case, however, the ordinates at LZ, have the new 
values : 


Moment about G, L,C = “uF = ae 
Bending moment at LZ, of O#9 LC = a 
: t+ 2 
ey l, a l,v 
; as ‘ ' ly (Nu v) Nu 
2 lov : 


The ratio of these ordinates is seen to be simply u. 
therefore to find Mg from the tabular value of Mg and 
then the main web stress: 


Mc = uM» (6) 


Mc uM>d - 
oer (4) 


main web stress (UL 3) = 


Example 7. Compute the maximum E-60 live-load 
stress in diagonal UL, of a through truss of 7 panels 





at 28.57 ft. = 200 ft., the truss being 30 ft. deep at U’,, 
34 ft. at U, and 36 ft. at U,. Length UL, = 444 ft. 
“w= 3A => 17; 0 = 17 — 2 = 15; 1, = bp = 4 & 
28.57 = 114.3 ft.; z = 18 > sie i 28.57 34 ft. 
44.4 
Then, using eq. (5), 
lev 114.3 X 15 ne 
T= = = —— so = , t 
Nu—v (7x17) —15 : 
Find Mp» from table for /, = + = 16.5 and 1, = 114.3 
hy interpolation : 
For l, = 15 and I, = 110, 2800 
Add for /, 15% 180 = 270 
4.5 
Add for 1, xX 230= 100 


LU “ 
M, = 3170 
Then, by eq. (7), stress UL, for £-50 equals 
uMb 17 X 3170 i 
6h me 
and for E-60, 
137 X £ = +164 
Example 8. Compute the maximum E-60_ live-load 


stress in the vertical post U,L, of Ex. 7 (Fig. 4). For 
this member the moment center @ is at the intersection of 


U,U, and L,L,, therefore the values of u and v.are not 


the same as in the preceding example although the crit- 


ical panel remains the same (L,L,). 
u= 44= 8557 = u—2 = 85 — 2 = 6.5; I, 


bp = 114.3 ft. as before; z = 8.5 K 28.57 = 242.5 ft. 


By eq. (5), 
Ie 114.3 X 6.5 
~ Nu—o (7X 8.5) — 6.5 
Compute M» from the table by interpolation : 
For ], = 15 and 1, = 110 2800 


L£ 


= 14.03 ft 


Add for La x 212 = 90 
Subtract for/,0.97 & 172 = 170 — 80 





Mp = 2720 
Then, by eq. (7), stress U,L, for E-50 equals 
uM 8.5 XK 2720 


z 242.5 


we 


= 95.5 


wv. 





end for E-60, 
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CoUNTER Stresses (INCLINED CHORDS) 

The influence line (Fig. 5) for moment about moment 
center G to‘give stresses in the diagonals of panel, LL, 
(Fig. 4) indicates that the maximum counter stress LU, 
which occurs when the negative moment is maximun, is 
obtained when the engines enter from the left and cover 
segment AO. It is found that when the criterion for 
maximum is satisfied no wheels of Cooper’s loadings will 
le in advance of O. Thus the triangular influence line 
1DO can be used exactly as in the preceding case, noting 
that the value wu now becomes u + 1 for the distance in 
panels from moment center ( to forward panel load at 
end of critical panel. Using the same notation as in 
ihe preceding case, and, in addition, 
ro = p — x (compute x by eq. (5) or use graphic 

method ) : 

t- = lever arm of counter, in ft.; 


I,’ = ap = L,L, for panel LL, considered ; 
M,; = maximum bending moment (from table) at L, 
of span AO = vr, + I,', for 1, = 2 and 


f, == I,’ == ap. 
Then by analogy with eq. (6) and (7), 
( ) Mg = (u +1) M, (8) 
(—) MG -(u+1)M 


counter stress (1, U,) = = 


Z¢ <¢ 


(9) 


Example 9. Compute the maximum E-60_ live-load 
stress in counter LU, of Ex.'? (Fig. 4). Length LU, 


15-ft.; u = 17 as before; /,’ = ap = 2 XK 28.57 
57.14 ft.; z<- = 17 K 38 XK 28.57 = 388.5 ft. 
Lo = Pp — VT = 28.57 — 16.5 = 12.07 fet. 
Compute M, from table for /, = 12.07 and 1, = 57.14 


by interpolation as follows: 
For 1, = 55 ft. and 1, = 10 ft., 1005 


Add for./, 2.07. 100 = 207 
2.14 
Add for 1, x. 90 = 37 
= eo 





: M, = 1249 
Then by. Eq. (9), stress L,U, for E-50 equals 
(w,+1)Me 18 X 1249 

Ze | 888.5 


= +58 


and for E-60, °* 


58 xX $ = +70 
MAXIMUM CHORD STRESSES 
Whenever the: moment center for a given chord member 
lies at or vertically in line with one of the loaded chord 
joints at the ends of the critical panel, the table can be 
used exactly as for the case of maximum bending moment 
in a beam to obtain the maximum moment desired. The 
maximum stress is then found as usual by dividing by 
the lever arm of the chord member. 
Example 10. Compute the maximum E-60 live-load 
stresses in chords L,L., L.L, and U,U, of Ex. 7 (Fig. 4). 
Length U,U, = 28.9 ft. 


For chord LL, (moment center U,), 1, = 28.57 ft., 
and 7, = 171.43 ft. From the table, WV is, 
For 1, = 25 and 1, = 160, 6290 
Add for /, 3.57 & 250 = 900 
11.45 
Add for /, (a < 550 = 420 
Py ~o 


M = %610 
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stress L,L, for E-50 equals 


Ling = 254 
30 
and for E-60, 
254 oe 8 = 304 


For chord L,L, (moment center U,), 1, = 57.14 ft.. 
and /, = 142.86 ft. From the table, M is 


, 


For 1, = 55 andl, = 140, 11,580 

Add for /, 2.14 K 200 = 130 
2.86 

Add for /, 10 xX 745 = 210 


M = 12,220 





stress LL, for E-50 equals 


and for E-60, 
359 X § = 431 
Since this stress LL, is the horizontal component of 
stress U’,U., we get, 


—. = 436 


28.9 
28.57 


stress U, U, = 431 XX: 
m 
Engineering and Temporary 
Structures for the St. Louis 
Pageant 


Theatrical engineering is a rather limited branch of the 
profession, the work of which consists largely in the de- 
sign of special structures and machinery for movable 
stages, special scenic effects, ete. A class of work which 
may be included-in this branch is the design of the tem- 
porary structures for the open-air historical pageant given 





Fig. 1. Tur STAGE AND ACCESSORIES FOR THE St. Lovis 
PAGEANT 

(At the rear is the 50-ft. sounding board, representing an 

Indian temple. On the stage are three of the “mounds” of 


the mound-builders, and behind these is the orchestra pit. 
The stage is built over a lagoon.) 


recently at St. Louis, Mo., the conditions of use and the 
necessity of ample safety making it desirable to design 
these structures on engineering principles rather than by 
rule of thumb. The pageant was given on four days, be- 
fore great crowds of spectators. The location was in 
Forest Park, at the lagoon beneath the hill occupied by 
the Art Gallery (the Art Building of the exhibition of 
1904), and the seats for spectators were arranged upon 
the slope of this hill. 
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The design and construction of the several structures 
were under the direction of Nelson Cunliff, Superintend- 
ent of Construction of the Park Department, and the 
construction was done by employees of the park depart- 
ment. The work cost about $125,000 and after the clos- 
ing of the pageant all the structures had to be removed 
and the park restored to its original condition. The work 
had to be planned, therefore, with a view to strength, 
safety and economy. 


TIMBER STAGE OR PLATFORM 


The temporary stage on which the pageant scenes 
were enacted was built over the water of the lagoon, and 
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At each front corner of the stage Was a tower or 


pylon 45 ft. high, and about 12 ft. square, having four 


concealed floors for switchboards, telephones (for the 
stage directors), and for singers. The stage manager con- 
sidered that it would be necessary to design the floors to 
carry only a few people, but as a matter of fact it was 


found that 25 or more people would be on the several 
floors at one time. 
Tressep Timper WALL 


In order to render the voices of the performers and 


singers audible to the spectators a vertical wall or sound 


ing board was erected along the back of the stage, and 
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was about 520 fi. long by 200 ft. wide. It is shown in 
Fig. 1. It was supported on piles spaced 7 ft. 9 in. by 
8 ft., having a penetration of 7 to 14 ft. and calculated 
for 7-ton loads by the ENGINEERING News formula. The 
piles were driven by an improvised piledriver scow with a 
gasoline engine and 1650-lb. ram (ENGINEERING NeEWs, 
June 11). The same machine was used to pull the piles 
after the close of the pageant. 

On the pile heads (over the 8-ft. spacing) were caps 
composed of pairs of 3x12-in. planks, across which were 
laid 2x8-in. joists, 16 in. apart, with a row of 1x3-in. 
cross bridging in each span (Fig. 2). Upon these was 
nailed the 2x10-in. floor planking, covered with roofing 
felt. The sides and rear were protected by hand rails. 
It was originally considered sufficient to design this for 
a load of 100 Ib. per sq.ft., but Mr. Cunliff raised this to 
250 Ib. in view of the chances of concentrated loads, the 
vibration due to the movement of the crowds of perform- 
ers, and the still heavier vibration due to the passage of 
artillery and cavalry in certain scenes. A roadway across 
the stage was covered with tan bark for these latter move- 
ments. 


was painted to form an appropriate background. This is 
shown in Fig. 2. The central part, 165 ft. long, rose to 
a height of 40 ft. above the stage (or 50 ft. above the 
water), and the side section of about 55 ft. rose to a 
height of 35 ft. above the stage. These great flat sur- 
faces were designed to withstand a wind pressure of 60 Ib. 
per sq.ft., as high winds were liable to occur, and the sup- 
porting trusses were designed for 30 |b. wind pressure. 
At the back of the structure an: supported by it were 
dressing rooms and gangways, so that ample provision had 
to be made for stresses due to vibration and irregular 
loading. 

The central portion was supported by triangular 
trusses, resting on the floor, and each having the rear in- 
clined member extended to an anchor pile beyond the 
stage (Fig. 2). These trusses were spaced 1514 ft. apart, 
and their inclined members were connected by horizontal 
struts and three sets of diagonal bracing. Between the 
vertical front posts were fitted horizontal sticks 2x6 in., 
30 in. apart, to which were nailed the 1x10-in. planks 
forming the face of the sounding board. The truss mem- 
bers were put together with 14-in. steel connection plates 
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punched with }4-in. holes for bolts, the burrs being re- 
moved. 

The side or wing portions of the sounding board were 
of similar construction, but the trusses carried no floors. 
They rested entirely on the stage, a 3x12-in. plank spiked 
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Fie. 3. TowER AND MovinG: FRAME FOR THE “GREAT 
Bear” CONSTELLATION 


to the joists serving as a sill to carry the rear post of 
the truss and its bottom strut. These trusses were 1714 
ft. apart, connected in the same way as the others. 


TimBeR TOWER FOR THE “GREAT BEAR” 


One of the illuminated effects was the constellation of 
the Great Bear, appearing high above the background, 
the stars being represented by electric lights. The figure 
of the bear was 30 ft. high, and in its displayed position 
the top was 78 ft. above the water. As this iilumination 
was to appear only during a part of the performance, the 
figure had to be made movable or disappearing, and at 
the same time the possible difficulties due to high winds 
had to be considered in the handling and supporting of 
the figure. The figure appears at the right in Fig. 1, and 
the method of support is sown in Fig. 3. 

Behind the stage was built a tower 44 ft. high and 
10 ft. square, having four posts 4x4 in., with struts and 
double bracing of 2x6-in. and 1x6-in. planks on each 
side. On the front side were two additional posts or 
leads, with side pieces spiked on to form grooves for the 
iwo vertical sticks or runners at the back of the sliding 
frame of the “bear.” 

Extending 34 ft. above the top of the tower was a 
tramed panel hinged at the base, and having leads con- 
necting with those on the face of the tower (and extend- 
ing 10 ft. below the top of the tower to form a brace). 
This frame was supported by rear braces, and at its top 
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was a pulley for the cable by which the figure was raised 
from the base of the tower. 

The figure stood normally at the base of the 
tower. Before the performance it was raised to 
the full height of the frame, above the tower, and this 
frame was then revolved backward to a horizontal po- 
sition. At the proper time it was swung up by block and 
tackle, the end of the rope being attached to the foot of 
the hinged frame. 

Timber PYRAMIDS 

The first scene of the pageant was in the days of the 
Indian mound-builders, and the mounds built by this 
race were represented by structures forming sections of 
truncated pyramids (vertical on the rear side). These 
were of timber framing covered with painted canvas. 

The largest of these, shown in the center of Fig. 1, was 
32x35 ft. on the base, and 25 ft. high, to a top platform 
12x16 ft. surmounted by a temple. The posts were 1x1 
in., With imeclined corner sticks 2x10 in., and studding 
2x4 in. In this largest structure an elevator was rigged 
for certain spectacular effects, and this was operated by 
block and tackle. After this part of the performance the 
mounds had to be removed from the scene, and for this 
purpose they were mounted on timber dollies or rollers. 
These structures had to be of ample strength to support 
a number of people, and to stand the vibration due to the 
performers moving about on the top and on the steps on 
the front slope. 

To mask the entrance of the performers from each side 
of the stage there were wing sections of appropriate scen- 
ery, one of which appears between the two rear mounds 
in Fig. 1. These were large framed panels, supported by 
braces at the rear, and mounted on large casters with 4-in. 
wheels to enable the attendants to place and remove them 
readily. 


Woop BripGe 
For the service of the pageant a wood bridge having 
four spans of 15 ft. 6 in. was built across the lagoon, and 
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Fie. 5. Temporary Pupiic-Comrort STATION IN TENT, 
Sr. Louis PAGEANT 


was designed for a live-load of 250 ib. per sq.ft. This 
bridge, Fig. 4, had three bents of three piles each, with 
caps composed of pairs of 3x12-in. planks. On these were 
the 2x10-in. joists, 12 in. ¢. to c., with a line of double 
bridging between them in the middle of each span. The 
shore ends of the joists rested on mudsills 3x12 in. The 
floor was of 2x10-in. planks, and uprights spiked to the 
outer joists carried the hand railing, the upright in the 
iniddle of the span having diagonal braces. 

The bridge was built in 24% days, at a cost of about 
$200. The materials used were as follows: 


eg See ee ee ee ee ee eee ee . 15 ft. long 


Floor beams and mud sills, 8 pieces, 3x12 in...... 16 ft. long 
Joists and flooring, 155 pieces, 2x10 inm....... ; 16 ft. long 
piderthe. 86 nieces; TEE Wis oo sc cc ccsvicce cece .. 16 ft. long 
Hand railing, 28 pieces, 2x4 in............ ia 16 ft. long 
PTET TTT PTL UCL TEC 1 keg 


Purntic-Comrort STATIONS IN TENTS 


Toilet accommodation for the performers and the 
crowds of spectators were provided in tents, a dry-pail 
system being used, as there were no sufficient sewer con- 
nections. The urinals, however, were connected to the 
park sewers. The pails were removed at night by the 
park department, and were emptied and cleaned at a city 
sewer about a mile from the site of the pageant. 

There were two public-comfort stations (one for men 
and the other for women) in tents 28x56 ft., arranged 
as shown in Fig. 5. The arrangement of the women’s 
tent was similar, but in the center were two additional 
rows of toilet rooms, set back to back, with a 3-ft. passage- 
way between them for the use of the attendants. 

For the performers there were four tents 14x21 ft., 
with a similar arrangement, except that the women’s 
tents (two) had a single row of toilets in the center. 

Temporary water mains were laid to serve a number 
of bubbling fountains and hydrants were provided for 
fire service. 


The American River Irrigation District, to be formed under 
what is known as the Wright Irrigation District Act of Cali- 
fornia, has been recommended by a Citizens Investigating 
Committee headed by J. B. Wrangham, chairman, Fair Oaks, 
Calif. A report on the project has been made by Stephen E. 
Kieffer, Consulting Engineer, Mechanics Institute Building, 
San Francisco. The proposed district would have an area of 
18,115 acres located between Sacramento and Folsom, on the 
rorth and west side of the American River. The source of 
v.-ater-supply would be the ditch of the existing North Fork 
Ditch Co. The system of this company includes 25 mi. to 
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quote from Mr. Kieffer’s report, “of well-constructed ditch 
and a system of pressure pipe lines. The ditch would be 
enlarged and cemented and the pipe lines rebuilt, enlarged 
and extended.” The estimated cost of the “ultimate planned 
development” is placed by Mr. Kieffer at $687,000, or $37.90 per 
acre, but this does not include the purchase price of the North 
Fork Ditch Co. Excluding charges for water rights the esti 

mated annual charge upon irrigated land for water tolls anid 
taxes would be $2.65 in 1915, increasing to $4.59 in 1919, and 
then gradually increasing The committee states in its re 

port that adding the cost of water rignts and physical prop 
erties, which, as we understand, it is proposed to purchas: 
from the ditch company, the total cost of the project would 
be to $1,087,000, or $58.89 per acre. Taking everything into 
account, the annual charges for water tolls and taxes and fo: 
water rights would be $3.73 per acre in 1915, increasing to 
$5.11 in 1919. The reports of the committee named and of M: 
Kieffer, including an analysis of the Wright Irrigation Dis 
trict Act, were published as a supplement to “The Fe. 
Oaks. Citizen,” of Fair Oaks, Calif., for Aug. 20, 1914 M: 
‘Kieffer informs us that the report was accepted by a mass 
meeting of the citizens of the district held on Sept. 5 and 
steps for the organization of the proposed district are to be 
taken. 


Fire and Water Tests of a 
Metal-Lathe Wall* 


A 2%%-in. solid metal-lath wall of construction shown 
in the accompanying cut was erected in a fire-test house 
at Columbia University, New York City, and subjected 
to an average temperature of 1700° F., for 2% hr., as 
measured by three thermo couples connected to a Le Chat- 
lier pyrometer. At the end of this period a 114-in. stream 
of cold water at hydrant pressure (25 to 30 lb.) was di- 
rected against the partition for 24% min. Neither the 
fire nor the water did suflicient injury to the wall to de- 
stroy its stability or fire-resisting quality. 

The partition wall tested was 14.5x9.5 ft. high, and 
the studding was of 1-in. channel-iron weighing 0.76 Ib. 
per lin.ft. and set 12 in. c. toc. The lath was 24-gage 
expanded metal lath painted on both sides, and weighing 
314 |b. per sq.vd. It was sewed to the studding with 
No. 18 annealed galvanized tie-wire. 

The first, or scratch, coat of plastering was 1 part port- 
land cement, #y hydrated lime and 214% sand, by volume. 
About 1 Ib. of long cattle hair per 1 cu.ft. of cement was 
used. Two similar coats, with the omission of the hair, 
were then applied; and finally a coat of 1:214 mix was 
put on. 

The heat developed a number of cracks in the exterior 
face of the wall within the first 10 min. of the test. No 
cracks were noted on the inside during the first 114 hr.. 
when four cracks averaging about 2 ft. in length ap- 
peared. After a total period of 2 hr. 40 min., the inner 
surface of the wall became crazed with innumerable hair 
cracks extending in all directions. The maximum open- 
ing was only +, in. deep. 

The partition started to deflect inward almost imme- 
diately after the test was started ; the maximum deflection 
was 4,°; in. After cooling the wall with water, the de- 
flection was 2,4, in. The application of water washed 
away a large portion of the finish coat of plaster, and con- 
siderable of the second coat. No metal was exposed. 

No fire, smoke or water penetrated the partition and 
after it had dried out, it was firm and gave a good ring 
when struck with a hammer. 


*From a report of a fire and water test upon a fireproot 
yer. made at the Columbia Fire Testing Station, New 
fork City, on July 17, for the Associated Metal Lath Manu- 
facturers. 
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Methods and Equipment for 
Applying Lime Water at the 
Columbus Water-Purifica- 
tion Works 


By Cuaries P. Hoover* 


In the use of lime for water treatment at Columbus, 
Ohio, various methods for applying the lime water have 
heen tried, and improved methods and apparatus have 
heen adopted. This article, which is supplementary to one 
on “The Use of Lime in Water Purification,” published 
hy the present authors in ENGINEERING NEWs of 
1914, outlines earlier experiences and describes present 
methods and apparatus employed at Columbus. 

It may be explained in passing that the water of the 
Scioto River is treated with lime, soda ash and sulphate 
of alumina to soften and purify it, and after the various 
chemicals have been given an opportunity to react the 
water is passed through mechanical filters. This article is 
concerned only with the methods and apparatus used in 
applying the lime. 


Metuops or Apptyina Lime Water 


The following methods of applying lime to water have 
received considerable attention : 

(1) Treating the water with a saturated solution of 
lime water (60 grains CaO per gal.). 

(2) <A continuous feed of standard strength solution 
of milk of lime. 

(3) Adding weighed amounts of lime at definite in- 
tervals of time. 

Saturated Lime Water—When the Columbus plant 
was first started it was thought advisable to apply lime 
to the water as saturated lime water, for the following 
reasons: 

(1) Lime water being a true solution could be more 
readily applied in uniform quantities than milk of lime. 

(2) The feasibility of thoroughly mixing raw water 
with milk of lime in large quantities was questioned, It 
Was thought that the raw water and the milk of lime 
would not be adequately mixed, resulting in a marked 
loss in softening efficiency, owing to the fact that the sus- 
pended particles of lime (calcium oxide) would become 
coated with precipitated carbonate of calcium and mag- 
nesium hydrate, thereby becoming inactive. 

Adhering to this theory, the plant was equipped with 
lime saturators and an attempt was made to apply the 
lime as saturated lime water. After being pumped into 
the weir box of the head house, the water was divided. 
One portion passed over a weir, milk of lime was added 
and it was then passed into the lime saturators, designed 
to make a saturated lime water carrying about 50 grains 
Ca(OH), in solution and about 15 grains in suspension 
in excess, 

Fixed and adjustable weirs were provided, regulating 
the flow of raw water to the saturators from a minimum 
of 11% to a maximum of 24%. More than 50% satu- 
ration was never obtained. Considerable lime (Ca O) 
was lost in the sludge which collected in the bottom of the 
saturators. Sludge taken from these deposits contained 
aus much as 10% CaO, hence, after a short time, the at- 
tempt to make saturated lime water was abandoned. 


—_——— 


*Chemist-in-Charge, Water-Softening and Purification 


Works, Columbus, Ohio; Dublin Ave., Route 5, 


Sranparp SoLution or Mink o Lime—Since aban- 
doning the procedure of treating with saturated Jime 
water, milk of lime has been added to the raw water, 
either at the entrance of the saturators which are now 
used as mixing tanks or at the entrance of the bafiled mix- 
ing tanks. It is fed automatically in proportion to the 
quantity of water pumped. This is accomplished by 
means of an automatic chemical feed regulator. 

The method of handling lime in bags was abandoned 
in February, 1913, and an entirely new equipment was 
installed for storing and handling the material. In thi- 
new method of procedure, as now practiced at the Colum- 
bus water-softening and purification plant, crushed lime 
is elevated into storage bins, and from the storage bins 
the lime drops into automatic weighing scales, definite 
amounts of lime being discharged from the seales into the 
slacking tanks at predetermined intervals of time. (The 
storage bins and weighing apparatus are described in 
some detail further on.) The slacked lime is discharged 
from the slacking tanks into the chemical solution tanks 
below, and milk of lime of required strength (3 or 4% 
solution) is made by the addition of water. The paddles 
installed for the purpose of keeping the milk of lime 
thoroughly stirred have proven inadequate, and jets of 
compressed air have been supplemented at three points 
near the bottom of each solution tank. Tests made upon 
portions at 15-minute intervals, from the time the so 
lution tank first begins to discharge until it is empty. 
show that the solution varies in strength from about 2 
or 3% each side of the mean. 

Appinc Wreranep Amounts or Lime at Derrnite IN 
TERVALS OF Time—At the St. Louis water-purification 
works, lime is weighed by automatic weighing scales into 
slacking tanks, and discharged from the slacking tanks 
directly into the water. This plan may very easily be 
adopted at Columbus by simply bypassing the present 
lime-solution tanks, 

The advantages of this plan are: 

(1) No chemical feed regulator is required other than 
the automatic weighing scales. 

(2) No chemical-solution tanks are needed, thus the 
paddles and air necessary to keep the milk of lime in 
good suspension may be dispensed with, 

But in order for this plan to work out successfully it 
is necessary that the quantity of water to be treated with 
lime be delivered to the plant at a uniform rate. 

Pirinc Mink or Lime—Much trouble was experienced 
at Columbus in transporting the lime milk from the ori- 
fice box to the point of application to the water. Heavy 
deposits of lime formed in the pipes and stopped them 
up. This was overcome by connecting an ejector into the 
pipe just below the chemical feed regulator. 

Hyprarep vs. Quicktime—The work of sacking lime 
from cars proved to be a very disagreeable job. especially 
in hot weather, on account of the lime dust slacking on 
the sweaty hands and faces of the men. This slacking of 
lime dust often resulted in severe burns and sores, It 
was thought that the disagreeable feature attending the 
use of quicklime might be overcome by using hydrated 
lime in its place. 

Several carload lots of hydrated lime packed in 40-lb. 
valve-type paper bags were received and used. This ma- 
terial was easily stored because the bags were square and 
could be closely packed, and as the lime had its affinity 
for water satisfied there was no trouble from swelling and 
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bursting of bags. The material could be kept indefinitely 
without losing strength because it packs into a dense 
mass, rendering the penetration of carbon dioxide very 
difficult. However, it did not prove economical or satis- 
factory to handle, and its use was abandoned for the fol- 
lowing reasons: Hydrated lime costs more than quick- 
lime. If the hydrated lime is shipped to the plant where 
it is to be used the consumer must pay freight on a large 
per cent. of water, aproximately 30%. It is very difficult 
to apply hydrated lime to water on a large scale. One of 
the disagreeable features of using hydrated lime in large 
quantities is that it “flies” badly, scattering dust through 
the plant The dust gets into the eyes, noses and throats 
of the men handling it. Hydrated lime, according to 
Monfort, cannot be successfully fed through an orifice, 
and if fed into automatic scales there is trouble due to 
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more frequent cleaning of the sedimentation basins. 

In paying for lime the contractor should be paid a 
bonus when the calcium-oxide content of the lime ex 
ceeds the guarantee, and a penalty should be extracted 
when the percentage of the calcium oxide is below the 


guarattee. 


SPECIFICATIONS For Lime Usep at CoLuMBUs 


For any carload of lime containing 88% of water 
soluble calcium oxide, the city will pay to the contra 
tor the price per ton stated in the proposal. It is hereby 
agreed that the eity shall pay a bonus of 144% of the 
contract price per ton for each 1%, by which the water 
soluble caleium oxide in any carload lot delivered shal! 
exceed 88%, and shall exact a penalty of 144% of the 
contract price per ton for each one per cent. by which the 





LIME-STORAGE AND Hanpuine PLantr, Warer-Purnivication Works or CoLtumbBus, Onto 


bridging. For railroad, industrial or small city water- 
purification plants, where small quantities of lime are 
used and where the lime must be stored for long periods 
of time, hydrated lime is to be recommended in prefer- 
ence to quicklime because it does not air slack and can 
he kept indefinitely without losing strength. 


PurcHaAse or Lime ror Water PURIFICATION 


The value of lime for water-purification purposes de- 
pends upon its percentage of water-soluble calcium ox- 
ide. The reactions already given show that it is the cal- 
cium oxide in the lime that absorbs the carbonic acid 
in the water and precipitates the magnesium. The per- 
centage of inert material, such as carbonate of lime, cin- 
ders, unburned and overburned lime, magnesium, alumina 
and silica, increase or decrease in the same proportion as 
the caleium-oxide content increases or decreases, and 
the presence of this inert material detracts from the value 
of the lime because it increases the bulk, thus increasing 
the cost of handling and storing it. The inert material 
being insoluble in water, causes trouble by clogging 
the slacking tanks and orifice boxes and necessitates 


water-soluble calcium oxide in any carload not delivered 


shall be less than 88%. 
ANALYSIS OF LIME 


Determination of Ca O Sugar Test: 

Dissolve 1.0 gram of finely pulverized lime in 100 ¢.c. 
of a 10% sugar solution. Shake one hour on shaking 
machine. Filter through dry filter. Titrate 25 ¢.c. with 
N/10 H,SO,, using Phenolphthalein as indicator. The 
burette reading multiplied by 1.122 = % Cao, (The 10% 
sugar solution should be made with cool, freshly boiled 
distilled water.) 


Lime-SroraGe Bins, Conveying AND WeicuHine Ap 
PARATUS 


As has been explained, the lime used at the Colum- 
bus plant was at first handled and stored in canvas bags. 
Finding this unsatisfactory, the lime was bought in bulk 
in carload lots, bagged at the purification works and used 
shortly after bagging, the lime contractor varving his 
weekly deliveries to suit the demand as determined by the 
changes in the character of the water. Regulation of the 
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supply proving difficult, and the operations also proving 
troublesome and expensive, the writer and C. J. 
Clarke, engineer in the water-works department, were 
instructed to devise new means for handling the 
lime. Their plans and specifications were adopted, after 
having been checked by R. S. Jones, of Columbus, who 
suggested some changes. The storage-bin, conveying 
equipment and automatic weighing scales were described 
by the writer in the annual report of the Columbus 
Division of Water for 1913, from which the remainder 
of this article is reprinted. 

Srorace Brx—This consists (see sections of hopper 
and building) of a concrete hopper, 251% ft. square, with 
hottom slopes of approximately 38 degrees with the hori- 
zontal, heavily reinforced. to take the direct pull due to 
the weight of the lime and the horizontal thrust due to 
the bulging effect. The main weight is carried on four 
reinforced-concrete beams, supported in turn by eight col- 
umns with flared footings, which take bearings on the 
~olid gravel under the track bed. The center column takes 
part of the load of the hopper and is cored inside with an 
I8-in. square opening used as a chute to reclaim lime 
from the storage bin and deliver it by means of the ele- 
vator and conveyor to the tanks in the headhouse. 

The lime may be taken directly from the cars to the 
tanks without passing into the storage bin. The storage 
bin has a capacity of 220 tons of lime, or about 22 days’ 
supply, which gives ample storage for any emergency. 

Conveyinac Equrepment—The conveying equipment 
consists of a continuous V-bucket conveyor and elevator 
with a capacity of 50 tons per hr., running in a concrete 
trough between the tracks and through chutes each side 
of the bin, so that it is inclosed throughout its entire 
length. The lime is discharged from this elevator into a 
12-in. screw conveyor which extends into the roof of the 
head house and discharges into the top of three tanks 
which are supported on the third floor of the head house 
on angle columns and extend through the ceiling into the 
roof space above. 

The V-bucket conveyor and the screw conveyor are op- 
erated by an 18-hp. Westinghouse direct-current, 220-volt 
motor, situated in the roof of the storage bin. The tanks 
are constructed of 1/4-in. steel plate, are 8 ft. square, with 
hopper bottoms, and have a combined capacity of approxi- 
mately 22 tons, or about two days’ supply. 

Lump lime, averaging about 2 in. in size, is fed from 
the tanks into automatic weighing scales, which auto- 
matically weighs the lime into the slacking tanks. The 
slaked lime discharges from the slacking tanks into the 
lime-solution tanks below. Milk lime, of required 
strength, is made by the addition of water. The milk of 
lime is kept well stirred by means of paddies and jets 
of compressed air and is measured into the water by a 
chemical-feed regulator. Later it is planned to pipe the 
slacked lime directly from the slacking tanks into the 
water, thus bypassing the lime-solution tanks and the 
chemical-feed regulator. 

The writer is indebted to W. N. Goodman for the fol- 
lowmg, description of the automatic scales. 


AUTOMATIC SCALES—The three automatic scales are 
alike. Each is built on the equal balanced-beam principle. 
On knife edges at one end’of the scale beam is suspended 
the weight hopper and at the other end of the beam, also on 
knife edges, is suspended the weight box or pan, in which are 
placed U. S. standard weights to the amount of 75 lb., when 
that quantity is desired to be weighed. If a 100- or a 150-Ib. 
weight is required, then the actual weight desired to be dis- 
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charged is placed in the weight box; or the excess of weight 
over 75 lb. can be added by a sliding counterpoise working on 
the graduated lever, 

The lime is fed to the weigh hopper of the scale down a 
sloping chute in which is placed a reciprocating plate feeder 
to keep the lime from blocking. This feeder is in action only 
while the scale is filling. It is motor-driven by an electric 
motor, and as soon as the scale has received its load the motor 
automatically stops. 

After being fed down the inlet chute the lime passes 
through a gate of the undercut type. When the weigh hop- 
per has received four-fifths of its load the gate partially 
closes, the last one-fifth being dribbled into the hopper. When 
the exact amount has been received into the hopper, the gate 
closes and is locked by a toggle mechanism. The scale hopper 
holds the load until it is time to discharge it. 

The time of discharge of the three scales is governed by 
a very ingenious electric clock device specially designed for 
this job. The scales are connected electrically to the clock 
and so arranged that one, two or three scales may be dis- 
charged as desired merely by throwing in the corresponding 
switches. Supposing Scale No, 1 is required to discharge 100 
lb. every minute; it is set to weigh exactly 100 Ib. and a min- 
ute disk is placed on the clock face. At every one minute in- 
terval the clock movement closes a switch which is connected 
to the scale by means of a solenoid; this solenoid discharges the 
scale by allowing the weigh hopper door to open. After dis- 
charging the load the hopper door closes again and locks 
itself. In doing so it opens up the inlet gate and automati- 
cally starts another weighing, which will be discharged at 
the right time. The clock can be set to weigh any number of 
discharges, from 60 per hr. down to 1 per hr. 

Each scale is equipped with an automatic stop-counter 
device, so that when a certain quantity of lime is required to 
be weighed into the slacking tank the counter is set to the 
number of drafts required, and when that quantity has been 
weighed the scale will stop automatically. The scales are 
very accurate, much more so than any hand-weighing methods. 

In order to get rid of the steam arising from the water in 
the slacking tanks, pipes are connected to a suction fan, which 
draws nearly all the steam away from the scales. To prevent 
dust and steam from clogging the operating levers of the 
scales, all of the levers are placed outside of the scale proper, 
which is inclosed in a heavy cast-iron dust-proof casting. All 
of the pins in the scales are made of phosphor bronze and the 
bearings in which these pins work are bronze bushed, so there 
is no chance for corrosion to affect accurate and continuous 
work. The clock device is arranged in a dust-proof, lock-up 
casing, with glass doors, thus preventing tampering. 


UNLOADING LIME FROM CArs—A power shovel for un- 
loading lime from cars into the hopper of the conveyor 
is located just under the storage bin and supported on the 
columns. It is operated by a separate 5-hp., 220-volt 
Westinghouse motor, and has unloaded a 40-ton car in 
about three hours, two men being necessary to do the un- 
loading. The total contract price for the bin and all 
equipment complete was $17,580. Extras were $1393. 

The new installation was put in service Feb. 5, 1913, 
and it has operated successfully from the start. 

Cost or OpERATING—A cost system is kept at the plant 
and the cost Of every job or operation is known. A com- 
parison of the cost of unloading, sacking and dissolving 
chemicals during the year 1912, the year before the new 
equipment was installed, and the cost of handling chem- 
icals during year 1913 is of interest. 

In 1912, 5774 tons of chemicals were used and 28,166 
hr. of labor are charged against the handling of this ma- 
terial or 4 hr. and 53 min. for each ton handled. 

In 1913, 7234 tons of chemical were used and 24,357 
hr. of labor are charged, or 3 hr. and 22 min. per ton. 

This represents a saving of 1 hr. and 31 min. on each 
ton of chemical handled. At the present time the labor 
cost of handling chemicals amounts to approximately 36c. 
per hour, so that the saving of 1 hr. and 31 min. is equiv- 
alent to approximately 55c. per ton. 

Figured cn this basis the saving effected during the 
year 1913 by the introduction of this new equipment 
amounted to $3979. 
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Methods of Construction of 
the Grand Mere Hydro- 
Electric Plant, Quebec 
One of the largest hydro-electric plants in Canada is 


now nearing completion at Grand Mere, Quebec, 90 miles 
northeast of Montreal. At this point, the St. Maurice 


River which drains an area of some 17,000 sq.mi. lying 





Fic. 1. THe Rocky Ishanp WHICH GAVE Granp MEE 


Fatts Its Name 


north of the St. Lawrence, crosses a barrier of hard Laur- 
entian rock and falls about 45 ft. 

The Laurentide Co. has for years had in operation 
at this point one of the largest pulp and paper manu- 
facturing plants in Canada, utilizing, however, only a 
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part of the available power. Two years ago, the compan 
determined to proceed with the work of power develop 
ment at this point on a large scale, and plans for tl« 
work were prepared by Geo. F. Hardy, Consulting Engi 
neer, 309 Broadway, New York. Op Jan. 16, 1913, a 
contract the construction of the work wa 
made with the H. E. Talbott Co., Engineers and Cor 
tractors of Dayton, Ohio. 

At Grand Mere Falls, the St. Maurice River is 
into two channels by a large island of hard rock covered 


for entire 


aivided 


with a heavy growth of trees. 

On the western channel the original power plant and 
paper mill were constructed. In the project for utilizing 
the entire flow of the river, it was necessary to cut thi- 
rocky island down to water level to obtain a sufficient 
length of spillway for controlling the water level above 
the falls in the flood season. 

It was a detached pinnacle of this island whose rug 
ged profile gave Grand Mere its name, as may be unde: 
stood by reference to Fig. 1, showing a winter view of 
the “Grandmother.” While this ancient landmark had 
also to be removed in building the new power plant, the 
directors of the Laurentide Co. desired that it should 
be preserved, and the contractor was required to take it 
down piece by piece and reérect it on a pedestal near the 
company’s office. The total mass moved represented five 
or six hundred tons of rock. 

While the natural fall was about 45 ft., the dam now 
under construction will so raise the level of the water 
above the falls as to give a total head of 76 ft. The still 
water, navigable by motor boats, will extend about 75 
miles upstream to La Tuque. 

The advantage to the power plant of the great storage 
thus created for carrying peak loads will be obvious. It 
may be noted in addition, that the Provincial Govern- 
ment of Quebec has made plans for transforming a laby- 
rinth of lakes on the upper reaches of the St. Maurice into 
great storage reservoirs, which will enable the spring 
floods to be impounded and released during low-water 
periods, 

The designs for the hydro-electric plant at Grand Mere 
provide for the development of 180,000 hp. by nine 
turbine-generator units of 20,000 hp. each. These tur- 
bine-generators are to be located in a power house which 
will form a barrier across the west channel of the river. 





Fi6, 2. 
(Old paper mill at left. 


Upper coffer-dam completed on top of old paper-mill dam. 
tail race.) 


BEGINNING Work AT Granp Mere Fats, Jury 20, 1913. 
Work started 


on coffer-dam across 
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The east channel of the river is to be closed by a con- 
crete spillway dam which will extend across the island. 

The construction work had to be carried out without 
interrupting the operation of the present power plant 
and paper mills located close to the west bank of the river. 
This was not wholly disadvantageous, however, since the 
large proportion of the river's flow diverted through the 
turbines of the present paper mill, made so much less 
water to be taken care of in construction. 

To lay dry the power-house site, the water was shut 
off from above by a low coffer-dam on top of the paper 
company’s old wooden crib dam. This was comparatively 
easy. Then a coffer-dam about 600 ft. long was carried 
across the tailrace in an average depth of some 20 ft. of 
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Between that time and the latter part of August, however, 
the coffer-dams were completed and pumped out. By the 
end of December, the rock excavation had been com- 
pleted over the whole power-house area, about 400x160 
ft., and in the tailrace below the power-house area, as 
shown in the accompanying figure. The draft-tube forms 
had been placed and the concrete had been poured for 
the entire lower portion of the power house and the se: 
tion of dam adjoining, bringing the structure to the ele- 
vation of the scroll case and above the normal level of 
water in the tailrace. The pumping plant and lower cof 
fer-dam had also been removed. 

Work on concrete laying could not be resumed in the 
spring till after the flood season in May. Fig. 5 shows the 





Fie. 3. Tait Race Correr-Dam, ComMPLETED AND PumpEp Out, Aveust 15, 1913 


water. This dam was made up of wooden cribs with 
12x20-ft. pockets filled with stone, the outside covered 
with sheet piling and canvased to make it water-ticht. 
The rock bottom on which this coifer-dam was placed 
was very irregular and was covered with a deep deposit 
of bark, logs, gravel and boulders, which had to be 
dredged out before sinking the cribs. 

As noted above, the contract for the work was signed 
on Jan. 16, 1913. The early months of the year were 
spent by the contractor in getting his force and plant 
onto the ground and organized. The coffer-dams could 
not be built until after the spring floods in May, when the 
melting snow pours into the upper reaches of the river. 





Fig. 4. Drarr Tunes CompLetep AND Rock Excava- 
TION IN Tart Race In ProGress, NOVEMBER, 1913 


flood pouring over the power-house foundation on May 
27, 1914. Fig. 6 shows the power-house foundation on 
June 11, after most of the flood had subsided. 

Work was now pushed with the utmost rapidity. 
TTloisting towers and concrete distributing spouts were 
erected and the placing of forms and of reinforcement 
previously made ready and the pouring of concrete went 
on night and day. Fig. 7 is reproduced from a photo- 
graph of the power-house work taken on July 24. A 
month later, the steel frame of the power house was 
nearly completed and the concrete had been carried up 
to the floor level on the generator room, while the work 
of concreting the partitions between the gate openings 
was far advanced. Besides the work on the west chan- 
nel, the dam’ across the east chanel had been completed 
for about half its length and most of the island had been 
excavated down to water level, the rock removed being 
used for concrete. 

It will be of interest to note the plant, methods and 
organization by which the work has been carried for- 
ward with such rapidity. The accompanying general 
plan of the work, Fig. 8, will assist in making the oper- 
ation clear. 

In the first place, it is well to emphasize that the prob- 
lem of chief magnitude on such a work is the problem 
of rapid and economical conveying and placing of ma- 
terial. The entire work involves the excavation of 145,- 
000 cu.yd. of rock and 245,000 cu.yd. of earth, placing 
170,000 cu.yd. of concrete with 1000 tons of reinforcing 
steel and erecting 2000 tons of structural steel. The 
lumber, cement and steel which have to be brought to the 
work aggregate over 2000 carloads. 
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The river at the falls flows in a narrow gorge with steep 
banks, and available room on the west side was already 
occupied by the paper company’s plant. Material had 
to be received and stored on the banks of the river there- 
fore high above the site where it was to be finally 
used. The cableway system was-adopted to transport the 
material from this point to its place in the works, and it 


is difficult to see how any other system could have com- 
pared with it for economy or speed. 


CNG NEWS. 





Kig. 5. Spring Fioop Gone over Compietrep Lower 
SECTION OF PowrEr House, May 27, 1914 


ee 





Fic. 6. Lower Part or Powrr Howse arrer PArtTiaL 
SUBSIDENCE OF FLOOD, JUNE 11, 1914 


(Inclines are the lower parts of the penstocks above the 
turbines.) 

Sidings were built from the railway to the site on both 
sides of the river, one on the west side reached a sand de- 
posit on the west bank below the falls from which sand 
for the work was obtained. The sand was loaded on rail- 
way cars by a clam-shell bucket handled by a locomo- 
tive crane. A clam-shell bucket and crane was also used 
to transfer the sand from the cars to storage bins, from 
which it is drawn for use as required. 

On the immediate site of the work, the materials were 
hoisted and conveyed by four Lidgerwood cableways. 
One of 7 tons capacity and 1650-ft. span extends from 
the main concrete mixing plant over the power house 
and part of the dam, and is used chiefly for transporting 
concrete from the main mixing plant to the work. A 
smaller cableway of 3 tons capacity and 600-ft. span, on 
the west side of the river, carries materials for concrete 
to an auxiliary mixing plant on the roof of the paper- 
mill building on the west bank of the river close to the 
power-house site from which mixer the concrete is chuted 
where desired. Another 7-ton cableway of 1125-ft. span 
is stretched over the island. Skips of rock loaded by the 
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excavating force on the island are carried on cars run 
ning on transverse tracks to a point beneath the cable 


way, and are then hoisted by the cableway, carried to the 


east bank and dumped on an inclined platform from 
which the rock slides into the crushers. A fourth cabk 
wav will handle concrete for the completion of the spil 
wav over tl ( st char el 

All but one of these cablewavs are operated by ele 
tric motors. Current for these and other motors o1 
the work and for lighting the entire plant is s ipplied 


from the hydro-electric plant at Shawinigan Falls, four 
miles below on the St. Maurice River. The 50.000-volt 
current is received at Grand Mere in a transformer sta 
tion where it is stepped down to 2240 volts by a bank 
of three 1000-kv.-a. transformers. Part of this 2240 
volt current goes to a bank of three 100-kw. transformers 
which reduce it to 370 volts at which pressure it goes 
to a rotary converter for reduction to GO0-volt direct-cur 


rent for operting d.c. motors. 





Fig. 7. Progress or ConcreTING AND STEEL Suver- 
STRUCTURE Errcrion, JULY 24, 1914 


Another part goes to three 75-kw. transformers which 
deliver 450-volt current for a.c. motors. The current 
for lighting passes through a 25-kw. transformer and is 
delivered at 230-115 volts. 

The concrete bucket used on the long span cableway is 
shown in Fig. 9. The bucket is dumped by letting the 
two overlapping hinged leaves which form the bottom of 
the bucket swing apart. These leaves are held closed by 
the tension on the ropes by which the bucket is traversed 
on the cable, and by slacking on these ropes the cableway 
operator can dump the bucket at any point. 

This system gives very rapid operation, and the bucket 
empties itself clean. With the bucket traversing a dis- 
tance of 1100 ft., 187 buckets of 2.4 cu.yd. each were 
poured in a ten-hour shift. 

For distributing concrete in the power-house con- 
struction, extensive use is,made of -hoisting towers with 
chutes and gates, as may be seen in the accompanying fig- 
ures. Small electric trolley hopper cars are used -for 
carrying the concrete from-the hopper into which the 
cableway deposits at to the foot of the hoisting towers. 
Portable mixers are used on parts of the work not easily 
reached by the cableways. . During the month of -Juls 
about 21,000 cu.yd. of concrete were placed in the work. 

In order that the rate of progress of the work might be 
carefully watched, a large diagram was plotted at the out- 
set with lines showing the expected rate of progress on ex- 
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cavation, concrete laying, steel erection, and other prin- 
cipal items of work. This diagram is posted on the wall 
of the main office and upon it is plotted daily the amount 
of work accomplished. By comparison of the lines of 
expected and of actual progress, it is seen at a glance 
whether the work is proceeding faster or slower than is 
necessary to reach completion at the time originally 
planned. Daily reports are also filed, showing the output 
of each principal piece of plant, bucket of concrete han- 
dled, skips of rock transported, cars of sand delivered, 
etc.; also the hours of time during each of the machines 
was shut down, with the reason why the shutdown was 
necessary. 

The main stone-crushing plant, to which the stone ex- 
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concrete was carried up, the forms were ready for setting 

Besides the work on the dam and power-house con- 
struction, a large tract of land next the river bank above 
the dam had to be raised some 12 to 15 ft. to bring it 
above high-water level when the dam is completed. This 
tract is used by the paper company for storing its vear’s 
supply of pulp-wood. It may be explained that the 
wood used for pulp is floated down the St. Maurice River 
from various lumbering operations on the head waters. 
Most of this wood comes down the river during the season 
of high water in the spring, and is cut into 2-ft. lengths, 
barked and put into storage to be used as needed. Two 
lofty steel towers, 180 ft. high, carry by light suspension 
members, a latticed truss, 600 ft. long. There is also a 
head tower 90 ft. high and an 
inclined truss 600 ft. long. 
These trusses carry an end- 
less-chain conveyor, which 
transports the barked pieces 
of pulp wood and drops them 
on the storage pile. 

This structure was erected 
last winter by the Talbot Co.. 
which also raised the level of 
the wood-storage yard around 
these towers, bringing in for 
that purpose some 200,000 
cu.yd. of earth on dump cars 
loaded by steam shovel. 

The contractors have had, 


SUSPENSION . » ° 
_fooraince—S . at times, a force of some 


Fig. 8.) GENERAL PLAN or Works ror Constrt 
Hypro-ELecrric PLANT 


cavated from the island is delivered, consists of a large 
evratory crusher with a small reciprocating crusher tak- 
ing care of oversize pieces refused by the screen below 
the main crusher. Belt conveyors are used for carrying 
the broken stone and also for the bags of cement from the 
cement storehouse (15,000 bbl. capacity) to the mixer. 
A crusher is operated in the sand and gravel pit to crush 
cobbles and stenes rejected by the screens through which 
the gravel is passed. 

A carpenter shop, with band-saw, edger and other wood- 
working tools, was installed to carry out the form work ; 
and to facilitate the laying out of the large and compli- 
cated forms necessary for the draft tubes, scroll cases, ete., 
a large level from table was built outdoors. The form 
work, of course, was done in advance so that as fast as the 





1100 men on the work, and 
the care of this force was 
as important a feature in se- 
curing rapid and __ efficient 
work as the provision of effi- 
cient machinery. Nearly all 
the foremen and even some 
of the workmen have been 
employed more or less con- 
tinuously by the contracting 
company on Various construc- 
tion jobs since 1898. 

As is usual on large con- 
struction operations, the work- 
ing force is made up of a mix- 
ING GRAND MERE ture of many nationalities. 

mostly brought in from out- 

side. The local French Can- 
adians were little used to construction work of this sort, 
and comparatively few were employed. A resident pliy- 
siclan was constantly on the work and gave a careful 
physical examination to every applicant for employment. 
A considerable number, found to be infected with dan- 
gerous or infectious disease, were rejected and only those 
were accepted who were found physically fit for their jobs. 
The physician was also on hand to care for those hurt by 
accident or attacked by disease. 

The water of the St. Maurice River is polluted by drain- 
age from settlements above; and cases of typhoid in the 
locality are common. The entire working force, therefore, 
was supplied with water carted from large springs in the 
vicinity. To reduce the risk of accident to water boys 
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Kic. 9. Botrom DumpiIne Bucket ror CARRYING 


CONCRETE 


on the power-house work, the spring water was piped to 
several drinking fountains. 

There being no suitable housing accommodations in the 
village of Grand Mere for the working force, a workmen’s 
camp was built on the east side of the river. Fig. 10 
shows a street in a section of this camp for the foreign 


About 


a system of discipline was put in force to keep the camps 


workmen. 10 of these bunk houses were built, and 
In sanitary condition, occupants of the camps who did 
hot keep their houses clean or who did not use the sani- 
tary closets provided for them, being fined. 

For the foremen and English-speaking workmen, a 
boarding house was built for those without families and a 
row of neat cottages was erected which were rented to 


married men. Adjoining the boarding house was erected 





WorkMEN’s Camp at GRAND Mere Fatts 


Fie. 10. 


a bath house with showers and tubs for the free use of all 
emplovees. A club house was also built and equipped 
with pool tables, cigar stand, reading room and a barber 
shop. A nominal charge of 50c¢. per month was made for 
all club privileges. 

These various provisions were effective in attracting to 
and retaining on the work an efficient force of contented 
employees. 

In the organization of the H. E. Talbott Co., by which 
this work has been carried forward, H. E. Talbott, Jr., 





NGINEERING NEWS 689 


is 





grehera 


hati , 2 Lt thas Tesi L dara i e om 


general charge ot all op rations. 


my 
rh ‘progress Made on the work this season has been so 


rapid that the entire plant would probably have been sub 
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Snow Removal by Melting with 
Artificial Heat 


By S. WHINery 


The OPTION - quit renerabt among enyeitbheers and 
others that, while theoretically it should be possible t 


melt snow on the streets by artificial heat at a reasonabl 


cost, the method is impracticable and onomical in a 


e% 
tual practi Such experiments as een made seem 
to confirm this conclusion. But the thoughtful enquire! 
is likely to reason that where a ro appears to 

practicable and economical in theo fatlure to secure 
Satisfactory re ults practice may be due to a lack of 
knowledge or skill in applying it. and that the whole sub 
ject may be worth further Investigation. The facet that, 


in burning, 1 |b. of coal gives off suflicient heat to melt 


from 70 to 90 Ib. of snow, looks attractive at first thought 


to one who is not familiar with the difficulties of convert- 
ing heat into useful work. 


North 


portant municipal problems that has 


Snow remdval is one of the im 
not vet 


factorily solved, though it has attracted much attention 


Ih Out rh cities 


been satis- 
subject of ho little 


Many 


melting 


and has been the unintelligent in 


ventive skill, schemes and devices for disposing 


of snow by have been proposed and a inber of 


them tried, only to prove failures because the basic scien 
tific principles involved and their practical application 
were unknown or disregarded by the inventors 


There is not much available literature on the subject, 


and it may be worth while to review the scientific and 
practical elements of the problem, which are not so ob 
struse and complicated as those who have not investigated 
them are likely io imagine. The purpose of this article 
is to do this bri fly, using for illustration a project for 
melting snow by the application to it of water, taken from 
the fire-hydrants, heated to a temperature just below the 
boiling point in an ordinary steam boiler and applied to 
the snow on the street by means of a hose and nozzle. 
Assume that a standard 60-hp. portable boiler is used : 
i.e., a boiler capable of evaporating 30 Ib. of 


hp. per hr., 


to steam at a gage pressure of 70 Tb., 


Water per 
from a feed-water temperature of 100° F. 
equival nt to about 
The 
quantity of water evaporated in an 8-hr. day would be 
295 << 60 « 8 14.160 Ib. 1 Ib. of water 
into the requires, we 
know, the absorption of about 1165 B.t.u. and the quan- 
titv of 14,160 Ib. of 
16.496.400 B.tou. 


291% |b. from a feed-water temperature of 50 F. 


To convert 


steam under conditions named, 


heat to so convert 
14,160 1165 
The quantity of heat required to melt 1 ib. of snow 


20° F. is: 


hecessary water 1s 


from a temperature of 


B.t.u 

To raise the temperature to 32 ae 12 
Heat absorbed in fusion. ‘ ‘ ‘ bis beds 142 
Total -.<. ; é 154 


Engineer, 95 Liberty St., New York Cit 
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If the snow weighs 81; Ib. per cu.ft., the net quantity 

of heat required to melt 1 cu.ft. of snow would be: 
154 & 814 1283 B.twa. 

jut a part of the heat contained in the hot water 
would be lost in passing through the discharge hose, 
and in its application to the snow. If we assume that 
only two-thirds of the heat leaving the boiler could be 
made actually available for melting snow then the gross 
quantity of heat necessary to melt 1 cu.ft. of snow would 
he 1925 B.t.u., and the 8-hr. product of heat from the 
boiler should melt 

16,496,400 


1935 = §$469 cu. ft. 317 cu.yd. of snow 
925 : : ‘ 


To heat 1 lb. of water from 50° F. (the assumed tem- 
perature of the hydrant water) up to a temperature of 
210° requires 210° — 50 160 B.t.u., and since the 
hoiler is capable of developing 16,496,400 B.t.u. per 8-hr. 
day, the quantity of water so heated would be; 

16,496,400 


160 = 103,102 Jd. = 12,365 gal. 
) 


What would be the cost? 

We may safely estimate that in a portable locomotive- 
type boiler of 60 hp. capacity, 1 lb. of anthracite coal 
would evaporate 6 lb. of water, and as the evaporating ca- 
pacity of the boiler is 14,160 lb. per 8-hr. day, the quan- 
tity of coal required would be 

— = 2360 1b. 1.18 fons 
6 

The complete plant necessary would be the portable 
hoiler equipped with a gasoline engine to propel it on the 
street, sufficient hose to connect the boiler to a fire-hy- 
drant, and a short discharge hose and nozzle. 

As the pressure would be that in the water mains only, 
a cheap second-hand boiler could be used, and condemned 
lire hose would answer the purpose. The cost of the 
plant would probably not exceed : 


One second-hand 60-hp. portable boiler.......... ‘y $750.00 
Hose, nozzle and connections..................006: 300.00 
Gasoline engine attached to boiler truck...... ee 250.00 
IR o bia dls 6 6k as A olen KOON ‘ wie : $1300.00 
The “fixed” charges on the plant would be: : 
Interest, depreciation and repairs, say 124%%...... $102.50 
Storage through summer season, sa) ; 15.00 
| satay eek : 5 $177.50 
If we assume that the plant could be used only 48 hi 
per year six 8-hr. days, these fixed charges 
would amount to per da) xe 29.58 
The total operating expenses per day would be about 
Fixed charges ..... ; $29.58 
1.2 tons coal delivered at $5.50 ‘ ; ; ; 6.60 
One fireman and enginee! cal 3.00 
One hoseman ‘ a : 3.00 
Ome BOWS 20. kcasewe ; ‘ ‘ <add 2.50 
Miscellaneous ..... ; ree 2.00 
Total . ener rs se ye $46.68 
And if 317 cu.yd. of snow were melted, the cost per 
cu.yd. would be. ‘ . ‘ ine 14.73c 
To cover contingencies, add 10° ee e's aka en 1.47 
Teta wer GOMES. . civic nsacns res Oe eee 16. 20¢, 


The cost of hydrant water used is not charged in the 
account: in cities, like New York, having an abundant 
vravity supply during the winter season this item may 
he neglected. 

The above statements and figures seem to be conserva- 
tive on the side of safety, and, if so, the result ought 


to be attainable in practice. The figures seem sufficiently 
promising to warrant a fair trial of the project under 
working conditions. 

We have, in the above, figured on melting all the snow 
on the street. It is probable, however, that more or less 
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unmelted, or partly melted snow would be carried into the 
-ewers with the current of water, thus tending to reduce 
ihe cost. 

Recent experience in New York City seems to favor 
the method of disposing of snow by collecting and fore- 
ing it into the sewer-iniets and manholes by the use of 
a jet of cold hydrant water. By the hot-water method, 
no handling of the snow would be necessary. It would be 
melted as it lies on the street, and the resulting wate: 
would flow into the sewer inlets. There would probably 
he no question of the capacity of the sewers to handle all 
the water produced. 

It is not intended to here discuss the probable merits 
or demerits of artificial snow melting, nor the practical 
difficulties and objections to be encountered. The pur- 
pose is only to outline the technical problems involved. 
for the use of practical men or inventors who may wish to 
give the matter further consideration. 

The hot-water project was taken for illustration not 
only because it includes most of the technical elements 
involved, but because water is a good absorbent and con 
veyor of heat, and by its rapid penetration into the snow 
should transmit its heat to the snow with comparatively 
little loss. The plant used for illustration is crude, for 
it is to be remembered that in steam boilers only from 50 
to 80% of the heat yielded by the fuel is actually taken 
up by the water. It is quite possible that a more ef- 
ficient type of heater for the purpose could be devised. 

At first thought, it would seem that a project for thy 
application of the heat from the coal directly to the snow 
would be more economical and less complicated, but as 
this seems to involve the application of the heat to the 
surface only of the snow, the heat losses would be much 
greater than from the penetrating hot water. 

xs 


Concrete Steps and Retaining 
Wall 


A recent feature of park construction work at St. 
Louis is a long flight of steps on the slope of Government 
Hill, in Forest Park. It is about 145 ft. long, with a 
total rise of 25 ft., the steps being interrupted by two 
platforms. It was designed originally as a monolithic 
structure throughout, but Nelson Cunliff, Superintend- 
ent of Construction of the Park Department, thought that 
this would result in unsightly cracks, and that continuous 
expansion and contraction movements might result in the 
entire structure shifting downhill. 

The design was therefore modified by putting an ex- 
pansion joint through each platform, and designing each 
section as a beam with three pier supports. This is shown 
hy the longitudinal section in Fig. 1. The middle pier 
forms an anchor, so that expansion and contraction move- 
ments take place in both directions from it. There is no 
longitudinal joint, but the steps are divided into two sec- 
tions by a central turfed space. The steps are of rather 
unusual shape, 1514-in. tread and only 4-in. rise, so that 
it will be easy to wheel baby carriages up and down the 
steps. Each step has a pitch of 14 in. 

The reinforcement in the beam along each side of the 
steps consisted of four (or three) longitudinal bars at 
the bottom, three (or two) of these being bent up to come 
in the top of the beam at the piers, as shown in Fig. 2. 
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Section C-C 


PLAN AND Cross-SECTION OF CONCRETE STAIRWAY ON THE Store or GovERNMENT HILL IN 


Forest Park, St. Louts, Mo. 


The structure is divided into sections by transverse 


expansion joints, and each section is anchored 


position 


by a transverse pier at the middle. 
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Reimforcernent of Bears for Stairway 


Fie. 2. Detratts or Low Rerarninc WALL AND THE 
REINFORCEMENT OF THE BEAMS OF THE STAIRWAY 


Across the bottom bars were laid Y%4-in. transverse bars 
spaced 8 in. c. to ¢. Over the transverse bars were Jaid 
longitudinal bars 2 ft. c. to ¢. to prevent surface erack- 
ing. All bars were embedded at least 1 in. in the con- 
crete. 

The concrete is made with 114-in. stone, the mixture 
being 1: 2:4, and a granolithic surface is given to the 
steps. Wood forms were used. 
done by the park department force. 

From the top platform of the flight of steps a concrete 
walk, at F, Fig. 1, will extend along the top of the slope 
f the hill in front of a pavilion. This will be supported 


The construction was 


by a retaining wall, which forms also a low parapet and 


has piers at intervals of 9 ft. 9 in. and 10 ft. 6 in. The 
wall is 13 in. thick and 3 ft. deep, or 5 ft. 3 in. deep 
at the piers. In front of the entrance to the building 
the walk Is wicl ned, and there the wall is made 5 ft. deep 


(7 ft. 3 in. at the piers). At each third pier (30 ft. ©. to 
¢.) the wall has an expansion joint on each side of the 
pier, made as shown in Fig. 2. In the pier are embedded 
old rails with the ends projecting to be built into the 
wall, these ends being wrapped with canvas to form a slip 
joint. 


A Panama Canal Veteran Dredge Retired——The seagoing 


suction dredge “Culebra” has been retired from service 
moored alongside the wharf at Paraiso, Panama, and dis- 
mantled. The retirement of the “Culebra” follows the 
practical completion of the work it is best suited to do, in 
the Pacific entrance and at the lake level. Its sister ship, 


the “Caribbean,” now at work in the Atlantic entrance, will 
be able, it is thought, to handle the maintenance work of 
removing silt, in both entrances. The remainder of the 
heavy work in the Pacific entrance will be done by ladder, 
dipper and pipeline suction dredges. Construction work in 
the Atlantic entrance was completed in December, 1913, and 
subsequent work has been confined to the removal of silt. 
The “Culebra” was built by the Maryland Steel Co. and 
sailed from-its yards at Sparrows Point on Oct. 9%, 1907, for 
Balboa, by way of the Strait of Magellan. The vessel ar- 
rived at Balboa on Dec. 28, and was placed in commission on 
Jan. 21, 1908. It worked in the Pacific entrance channel and 
in the slips alongside the wharves at the Pacific terminus 
until Jan. 20, 1914, when it was transferred to the Gatun 
Lake level and put at work removing gravel washed into the 
canal channel near Gamboa by the Chagres River It was 
transferred to the dry dock at Mount Hope for overhauling 
early in June, and on June 14, was returned to Balboa, 
where it was engaged alongside the steel pier and in the 
entrance channel until the time of its retirement. The “Cule- 
bra’s” output up to July 1, 1914, amounted to very nearly 
19,000,000 cu.vd. The yearly output varied from 1,785,166 
eu.yd. in 1912-'13, when it was out of commission 70 days, to 
3,960,153 cu.yd. in 1908-09, with 21 days out of commission. 
“Canal Record,” Sept. 2, 1914. 
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The Calaveras Dam, California, the 
Alighest Earth Dam 


BY A.J; 


SY NOPSIS—-The highest earth dam now on record is 
the Necara No. 2, at Necaxa, Mexico, which has a fin- 
ished height of 192 ft. The Calaveras Dam, now under 
construction, is to be 240 ft. high. It is to retain the 
water of a new reservowr for the Spring Valley Water Co. 
of San Francisco. 
# 

San Francisco’s rapid growth has created a demand for 
a more adequate water-supply. The construction of the 
Hetch Hetchy System, recently begun by the municipal- 
ity, will require some eight years to complete. Mean- 
while, the Spring Valley Water Co., which now supplies 
practically the entire city, is increasing its resources by 
the erection of the largest earth dam ever built. The 
completion of this structure will add to the company’s 
system a reservoir with a storage capacity of 53,000 mil- 
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Fig. 1. Deratts or Cataveras Eartu Dam, NEAR 
San Francisco, CAuir. 


*Assistant City Engineer, San Francisco, Calif. 
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lion gallons. This reservoir site is located in the wide. 
level valley of Calaveras Creek, Alameda County, . 36 
miles southeast of San Francisco. 

The watershed tributary to the a. extends south- 
erly from the dam site for a distance of 25 miles, and has 
an area of 98.3 sq.mi. By the construction of a diverting 
dam on Upper Alameda Creek and a short tunnel through 
an intervening ridge, 35.3 sq.mi. additional may be in- 
cluded in the catchment area. The mountains that form 
the boundary of the drainage basin are precipitous, yield- 
ing a large percentage of the rainfall as available runoff. 
The elevation of the highest peak is 4200 and the low- 
est ground elevation in the reservoir is 560 ft. above sea 
level. The slopes of the entire watershed are fairly thick- 
ly wooded, the ground compact and, except in the valley 
proper, fit only for grazing. There are few properties ir 
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the drainage area not owned or controlled by the Spring 
Valley Water Co., and the water is thus insured from 
contamination. 

Precipitation is principally in the form of rain, but 
occasionally snow covers the ao reaches, This varies 
considerably from year to year, 27.7 in. being the normal 
seasonal rainfall for a arse of 37 years. The maximum 
for one season was 47.1 in. or 70% above the normal, and 
the minimum 14.2 or saad 51% of the normal. 

After very extensive explorations, consisting of shafts, 
borings, tunnels and stripping over a considerable length 
of the outlet gorge of Calaveras Valley and the study 
of plans of Various types of dam, the present site was 
finally chosen as the best for the type of dam it was de- 
cided to build, by reason of the quantity of material re- 
quired, the location of borrow pits, and the position and 
character of bedrock. One type chosen was that of an 
earth dam with ample dimensions. The method of con- 
struction adopted was the hydraulic-fill method. 


DESIGN 


Calaveras dam, as now being erected, will have a max- 
imum height of 240 ft. above bedrock. Its sectional thick- 
ness at the base is 1312 ft., and at the top will be 25 ft., 
while the crest will be 1260 ft. in length. No core wall 
will be separately constructed, but great care is being 
taken in handling the sluicing material so that only fine, 
impervious clay will be deposited in the center, flanked 
on either side with porous material grading from sandy 
material next to the clay to heavy coarse gravel near the 
faces. On the upstream side the 3 to 1 slope will be 
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Fig. 2. Upstream 


faced with concrete as a protection from scouring wave 


action. The downstream face will have a slope of 
2% to 1, with a 20-ft. berm 100 ft. vertically below 


the crest. 

A trapezoidal spillway of ample capacity will be con 
structed 10 ft. below the crest of the dam. Additional 
drainage is provided by means of a concrete culvert which 
rests on bedrock for its entire length beneath the dam. 
This has a 15-ft. drop between the toe and heel of the 
dam, and a net sectional area equivalent to a 20-{t. diam- 
eter circle. 

Connected to the outlet culvert by a circular concrete 
tunnel is a reinforced-concrete gate tower of interesting 
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design. It is founded on bedrock adjacent to the up- 


stream end of the culvert, and will be 229 ft. in height 


The shell is 4 ft. thick at the 
top, with an inside diameter de- 


above the rock foundation. 
base and 1 ft. at the 


creasing from 20 ft. to 10 ft. The concrete foundation is 


octagonal in shape, 50 ft. in diameter, 9 ft. thick and 
heavily reinforced. It is of the “open” type, with outlet 
pipe, gate valves and stairway on the interior. A sluice 


gate on the outside admits water to the valves. Being 
located in a district generally subject to seismic disturb- 
ances, the tower has been designed esper lally to withstand 
severe earthquake shock, ang the assumptions and stress 


analysis are of much interest. 





Fig. 3. 


Laying culvert. 
Figs. 3-4. 





CULVERT UNDER CoNnsTRUCTION 


Fig. 4. Turning Arch. 
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CONSTRUCTION 


Like most Western streams, the Calaveras is of a tor- 
rential nature, varying from a few second-feet in sum- 
mer to a raging torrent in winter and to provide for 
handling the waters of any floods that might occur while 
the dam was being erected, the 20-ft. culvert which will 
later contain the outlet pipes, was first constructed on the 
underlying bedrock. For this, a suitable foundation was 
excavated, with a 114-yd. steam shovel and hand work. 
Cirave] for the concreve Was conveyed by Fresno scrapers 
and a drag-line scraper from the gravel deposits in the 
creek channel 5000 ft. below the dam to an elevated 
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purpose of these collars is to interrupt any tendency to 
seepage along the surface of the culvert. 

Material to be incorporated into the dam is sluiced 
from borrow pits down an open channel having grades 
varying from 5% to 7%, to an 8x8-ft. concrete-lined 
sump. ‘Two monitors similar to those used in placer 
mining, each having a discharge that can be fitted with 
nozzles varying in diameter from +4 to 5 in. loosen and 
wash the material from the borrow pits. These are op 
erated at a discharge rate of 7 sec.-ft. with a nozzle pre 
sure of from 80 Ib. to 120 Ib. per sq.in. (For very soft 
material a series of 24-in. hose jets are used instead o! 





Fig. 5. Giant Monrror Stvictinc MATERIAL From Borrow Pir, CALAVERAS Dam 


platform. Thence it was washed down an inclined chute 
into hoppers, all silt and soluble material thus being re- 


moved. After the washing process, the aggregate 


the bins below the hoppers was a clean mixture of graded 
sand and gravel, in which the voids averaged from 15 
to 17%. From the bins, gravel was conveyed to three 
concrete mixers in 1-yd. cars. A 1 to 6 mixture was used 
throughout the structure, all joints being reinforced. 
A portable mixer with elevator skip and hopper shown 
in Fig. 4, was used to place the concrete in part of the 
sides and arch of the culvert. In the central portion of 
the dam, five large concrete collars extending into the 
dam and bedrock for a distance of about 10 ft. were built 


monitors.) The clay content of the aggregate at the 
borrow pit varies from 20% to 50%, with the remainder 
gravel and sand. In the open channel near the sump 
is a screen by which all boulders larger than 5 in. in 
diameter are removed. Water is supplied to the monitors 
by two 2-stage 10-in. pumps, operated at a speed of 580 
r.p.m., by 300-hp. electric motors. The consistency of the 
mixture arriving at the sump is usually about 20% solids 
and 80% water. At the sump this is automatically di- 
luted when necessary, an average of about 15% material 
in suspension being carried to the dam. 

From the sump the solution is raised to the dam by two 
12-in. mud pumps, which are driven by 300-hp. motors 


in as part of the culvert. These are shown in Fig. 8. The at such a speed that the velocity of the mixture in the 














October 1, 1914 


discharge pipes will be from 10 to 12 sec.-ft., accord- 
ing to the character of the sluiced material. It is essen- 
tial to secure at least this velocity in order that no heavy 
gravel will deposit in the pipes. To insure a steady flow 
at this speed a booster pump is necessary when the ma- 
terial is being deposited at portions of the dam most re- 
mote from the sump. As the distance to borrow pits and 





Fic. 6. Deposirinc Hyprautic Fri. 


the height of the dam increases, other booster pumps will 
be added. Slip-joint riveted-steel pipe, 14 in. in diam- 
eter, No. 16 gage, is used for the discharge line. To dis- 
tribute the material properly and to raise the pipe line as 
the height of the dam increases, it is necessary frequently 
to disconnect and rejoin the pipe lengths. That the pipe 
may stand up under the ramming necessary with each 
change, a tip of No. 12 gage pipe 18 in. long was riveted 
to each end of each joint of pipe. This simple expedient 
has proved very satisfactory. 





Fie. 8. CoLLARs ON THE CULVERT UNDER THE CaALav- 
ERAS Dam 


The sluiced material is discharged at the upper and 
lower faces of the dam and allowed to run on natural 
grades toward the center of the dam, where a pool of still 
water is constantly kept at the desired elevation. All 
porous material is deposited on the slopes approaching 
the pool, but only clay enters that portion of the dam 
covered by the central pool.. By natural selection the 
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porous material gradually changes from large rocks and 
boulders at the face of the dam to fine sand at the edge 
of the central pool. By regulating the elevation of the 
water in the pool the limits of the clay core are readily 
regulated. No water is wasted during the process, as 
the drainage from the center is conveyed through a 22-in. 
pipe back to the sump and thus used repeatedly. 


Fie. 7% Tue Stuicep MATERIAL IN PLACE 


Current for construction operations is supplied by the 
Pacific Gas & Electric Co. at 60,000 volts. This is trans- 
formed on the work to 2200 volts. 

For the hydraulicking process fifteen men are required 
in each shift—one on each of the two monitors and one 
helper for both of these; three to operate the pumps; two 
to keep the 5-in. screens free from boulders; two to move 
the discharge pipes; one blacksmith; one electrician and 
three general helpers. Scraper teams are employed in 
smoothing the slopes of the dam and carrying up small 
levees along each face to divert the sluiced material to- 
ward the center of the dam. A steam shovel was used 
to excavate a central area 150 ft. wide to bedrock along 
the longitudinal center line of the dam. Directly under 
the crest line and through this central area, a cutoff 
trench has been excavated in bedrock. Over 3,000,000 cu. 
yd. of fill will be placed by the hydraulic process. 

The concrete culvert to pass flood waters was taxed to 
its capacity on Jan. 1, 1914, 40 days after its completion. 
At this time Calaveras Creek changed from a small 
stream to a raging torrent, following a downpour of about 
4 in. in 24 hr. over most of the tributary catchment area. 
Water rose in the pond above the dam to a height of 
9 ft. above the roof of the entrance to the culvert, mak- 
ing it necessary to remove a short stretch of the culvert 
roof during the flood. It is estimated that 6000 sec.-ft. 
of water passed through the culvert for a period of 10 hr. 
By rapid work at the levee no damage was done by this 
flood. Subsequently several similar floods were passed 
through the culvert all without mishap. 

All the construction is being done by day’s work. The 
only contracts on the job are those for hauling material, 
supplies and equipment, and for boarding the men. 

Design and construction of the dam are under the di- 
rection of F. C. Herrmann, Chief Engineer of the Spring 
Valley Water Co., and Wm. Mubholland, consulting 
engineer. T. W. Espy is Construction Engineer in di- 
rect charge of the work. 
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Clams and Hope on the New 
Haven 


In these times of business storm and stress, it is well 
worthy of record when one finds in a railway financial re- 
port a note of hope and optimism. Still more remarkable 
is it when such a thing is found in a report issued by the 
New Haven Co. It is surely of interest to repeat, there- 
fore, from the report of the net corporate income of the 
New York, New Haven & Hartford R.R. for the month 
of July, just made public, the following twang of a 
cheerful lyre: 

An interesting incident in New England commerce is 
the discovery of a very large deposit of clams between 
Martha’s Vineyard and Nantucket. These are being moved 
in large quantities, principally to the New York markets, 


and the deposit appears -to be large enough to insure a 
business for several years at least. 


If the Stock Exchange were only open, this news ought 
to be worth a two-point rise in New Haven stock. If the 
retiring clam can aid in hoisting the New Haven out of 
the financial mire, and at the same time reduce the high 
cost of living in the metropolis by adding a durable ar- 
ticle of diet to its food supply, the tale of its achieve- 
ments may well be spread abroad. Perhaps some mem- 
ber of the talented literary staff who served under the 
former New Haven regime, writing “Prayers from the 
Hills’ and other masterpieces, might celebrate the 
achievements of this gentle shellfish in lyric song. 

The one disquieting note in the above quotation is the 
suggestion that this colony of clams is being treated like 
a mineral vein, and that in a few years is likely to be 
worked out. It is to be hoped that the compiler of this 
financial report has made some mistake and merely used 
the language to which he was accustomed in connection 
with copper, or iron, or coal mines in some previous rail- 
road service. To exhaust a deposit of clams on the Rhode 
Island coast would be a calamity not lightly to be borne. 
Not even the financial exigencies of the New Haven Co. 
could justify such extremes of exploitation. The public 
will earnestly hope that so long as the New Haven Rail- 
road continues to run, the deposits of Rhode Island clams 
will not be exhausted. 


* 
Injuries from Nails 

To step on the point of a nail causes a direct loss of 
money. Somebody has to pay for the resulting injury, 
which is often a serious one. Unfortunately, the man 
who leaves the nail sticking up is seldom the one to step 
on it. But in the long run, if A steps on the nail that B 
left, and B steps on C’s nail, C on A’s, or otherwise 
around the circle of events, the situation is much the same 
as if every man that left a projecting nail point where 
somebody could step on it or catch on it was likely to 
suffer the injury himself. This is a clear argument for 
more care in dealing with projecting nails. 

Two concerns state that injuries from nails form 3 
to 6% of their total casualties, according to George Gil- 
more, Chief Engineer of the Travelers Insurance Co. 





ENGINEERING NEWS 697 


Editorials 


nme 


“The Travelers’ Standard” in an article on the nail haz 


ard points out further that clinching a nail may make it 
more dangerous than the straight projecting point, if the 
clinching is not thorough. A nail point bent over so that 
it is nearly flat on the face of the board but yet clear 
of it a few sixteenths of an inch may catch the foot or 
hand to worse effect than an unclinched point, while at 
the same time it seems safe and thus invites the accident. 
The safe clinch shows the point is buried in the wood. 
Under the workmen’s compensation law now in force 
in many states, injuries to workmen from projecting nail- 
may easily transform the profit on a contract into loss. 
R 
A Series of Papers onthe New 
York Rapid Transit Railway 
Construction 


We begin the publication in this issue of one of the 
most important and valuable contributions to engineering 
literature that EnGINrErtnG News has ever had the 
pleasure of laying before its readers. We refer to the ar- 
ticles on the New York Rapid Transit Ry. extensions by 
Fred Lavis. Mr. Lavis’ high reputation as an expert in 
connection with railway and tunnel construction is well 
known to many of our readers. He has made a special 
study of the New York subway construction in all its 
phases, and is to present the results of this study to the 
profession through our columns in a series of articles. 
Each of these will take up some special part of the work, 
so that each article will be complete in itself, and the en- 
tire series will make a complete technical account of the 
greatest piece of engineering work, figured by total ex- 
penditure, that has been undertaken in the world, almost 
without exception. 

This series of papers will be of value not merely to en- 
gineers engaged in city rapid-transit subway construction 
in the future, for there is no doubt that other large 
cities will adopt this system of rapid transit to a great 
extent during the next quarter century. They will be of 
value also to engineers and contractors engaged in a great 
variety of construction work. 

Take, for example, the underpinning of buildings af- 
fected by deep excavations, a class of work that has to be 
done at times in almost every city of the country. It is 
safe to say that nowhere in the world has building under- 
pinning been carried out on such an enormous scale and 
under such difficult conditions as has been the case on 
the subway construction. The same thing may be said of 
deep tunneling under navigable rivers, of deep trenching 
through city streets, of provision for gas pipes and water 
mains, electric wires, and other underground street fur- 
niture in connection with large street excavations, of the 
transport of excavated material in crowded city streets, 
and of a number of other important primary operations 
in connection with the New York subway construction. 

It must be remembered, moreover, that the engineering 
problems in connection with the New York Rapid Tran- 
sit Ry. system, including the design of the completed 
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structure and the methods of construction, have been 
thoroughly studied by the largest staff of engineers, prob- 
ably, that has ever been brought together in connection 
with any great public work. Speaking broadly, therefore, 
it may be fairly presumed that the New York rapid tran- 
sit railway construction represents as good work as the 
engineering profession of the present day is capable of 
producing, while the methods adopted by the contractors 
on the various sections can safely be assumed to typify the 
best construction practice at the present day. 

It may readily be understood that the difficult task of 
the author of these articles was to judge what to omit 
as well as what to include. The rigid limitations as to 
the space which could be spared in the crowded columns 
of EnGinrerinc News for the description of even so 
noted a work made it necessary to select only the features 
of greatest technical importance. 

In describing a work of such magnitude, spread over 
such a wide area and involving so many features of diffi- 
culty and unusual practice at various points, it would 
have been easier to have made a description four times 
as voluminous as the present series of articles. The 
critical reader who follows these articles in detail will 
perceive that what has been presented in them are the 
technical facts of greatest interest and usefulness to the 
working engineer, while preserving enough of the general 
features to be interesting to the general reader. 

A word of appreciation and acknowledgment is also 
proper here to the numerous members of the engineer- 
ing staff of the Public Service Commission who have 
courteously aided Mr. Lavis in his work of collecting this 
information, as well as to the contractors and their engi- 
neers on the various sections, who have likewise extended 
to him much valuable aid. 


Broken Rails and Derailment 
Accidents 


In commenting on the causes of railway derailments 
in our issue of Aug. 13, we reviewed the statistics given 
in the accident bulletin of the Interstate Commerce Com- 
mission for the last quarter of 1913. It showed that only 
128 derailments occurred in the three months on railways 
in the United States which were traced to broken rails 
At this rate, the total in a year would be 512. 

A well known railway engineer, writing us to comment 
on these statistics, states that on his own road alone with 
about 1350 miles of track, about 500 broken rails occur 
per annum. There are, he estimates, judging from his 
own experience, at least 500 cases of broken rails to one 
derailment caused thereby. At this rate the actual num- 
ber of rail breakages in a year on the railways of the 
United States would be in the neighborhood of 25,000. 
Actually the number is likely three times as great. 

The explanation of the seeming discrepancy is that the 
Interstate Commerce Commission’s statistics of accidents 
includes only those accidents which are reported to it; 
and its rules require the reporting only of accidents which 
either cause loss of life or serious injury, or which do 
damage to property exceeding a certain minimum 
amount. There are probably somewhere from three to 
four to a dozen derailments which cause no damage of 
consequence to every derailment which is serious. 

Our correspondent makes the further point, however, 
that the deduction in the latter part of our editorial 
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as to the general character of the rails now in service 
were not warranted. As to that, there may be two opin- 
ions. The statistics which we quoted certainly indicated 
that the danger from broken rails is not the appalling 
menace to the safety of railroad travel that might be 
supposed from some of the published matter on the sub- 
ject of rail breakage. It is entirely true, on the other 
hand, that the great number of rail breakages in compar- 
ison with the derailments due to broken rails make sta- 
tistics of the latter an unsafe basis for forming ccnelu- 
sions as to the character of the rails in service. 


x 
Inspecting Injured Bridges 
After Train Wrecks 


An unustial bridge wreck on the Wabaash R.R., at At- 
tica, Ind., on Apr. 5 last, has just been reported upon 
by the Interstate Commerce Commission. As our read- 
ers will recall, this accident was described by Prof. Albert 
Smith of Purdue University, in our issue of Apr. 16. A 
derailed freight car struck the end post of a Pratt truss 
bridge, partially shattering it and bending it 6 in. out of 
line. It still had strength enough, however, so that the 
bridge stood up without collapsing. The engineer of the 
freight train pulled the front portion of the train to a 
siding and then came back, ran his locometive onto the 
bridge, pushed the derailed car across it, and the car 
was then thrown down the bank to clear the tracks for 
a fast passenger train which had been held up. That train 
was then allowed to come over the bridge at a speed of not 
more than 3 or 4 miles an hour, and under its weight 
the bridge collapsed. 

The technical features in connection with the stresses 
in the injured end post were reviewed in our issues of 
Apr. 16 and 23. The feature of chief interest in the In- 
terstate Commerce Commission Inspector’s report is the 
attempt to fix the responsibility for permitting trains to 
pass onto the bridge span in its dangerous condition. 

It is clearly evident that none of the trainmen or 
trackmen at the site of the wreck had any idea that the 
injury to the bridge’s end post, which was, of course, in 
plain sight to everyone, was a matter invoiving any ser- 
ious danger. In fact, the whole matter of clearing uj 
the freight wreck and moving cars and jiocomotives ove: 
the bridge, was handled by the ordinary train crew wit!) 
the aid of a wrecking crew from Lafavette. The oni) 
man representing the Maintenance-of-Way Department, 
higher than a section foreman, was a track supervisor, 
who said frankly in his examination by the Inspector that 
he did not know much about such bridges, and that he 
did not talk over the condition of the bridge with anyone 
except the section foreman. He said the bridge looke:| 
all right to him. 

The only man who seemed to have any idea that the 
bridge had received serious injury and should have ex- 
pert examination before trains were allowed to go upon it. 
was the telegraph operator at the station nearest the 
bridge. He was, in fact, directed by the train dispatcher 
after the wreck occurred, to go to the bridge and see 
what damage had been done; and after inspection he 
wired the dispatcher that the end-post had been knocked 
out of line and that a bridge man should be summoned. 
The dispatcher consulted with the chief dispatcher, and 
they decided to have a bridge man go to the site of the 
wreck, but the only one they could secure was the track 
supervisor above referred to. The fatal mistake of relying 
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on the judgment of a track supervisor as to the safety 


of an important bridge structure under such conditions | 


was very shortly demonstrated. 

It is not to be expected, of course, that the ordinary 
train crew, or track foremen or supervisors would be 
competent to pass expert judgment upon the strength of 
an injured bridge. The important thing is that these 
men should not rely on their own judgment in cases 
of doubt. 

The possibility of just such an accident as this on the 
Wabash exists on many another railway. It would seem 
well to add to the rules for trainmen and foremen of 
wrecking crews some rule reading somewhat as follows: 

If any car or locomotive is derailed on a bridge or runs 
onto a bridge after derailment, examine the structure care- 
fully, and if any parts of it other than the rails, ties, and 
guard timbers, have been struck and injured, report conditions 
ully to train dispatcher, who will notify Bridge Department 


and secure authorization therefrom before permitting any 
locomotive or car to cross the bridge. 


# 
The Responsibility for River 
and Harbor Appropriations 


As briefly reported in our last week’s issue, the U. 8. 
Senate, on Sept. 22, passed the shortest river and har- 
bor appropriation bill on record, and in doing so estab- 
lished a precedent which may possibly bring about a 
sweeping reform in the method of conducting our pub- 
lic works. 

The bill simply provides a lump sum of $20,000,000 to 
be expended on the preservation and maintenance of river 
and harbor works already completed, and the prosecution 
of other river and harbor works already authorized by 
Congress. The entire responsibility for the expenditure 
of this appropriation and its distribution among the dif- 
ferent works is placed upon the Corps of Engineers and 
their official head, the Secretary of War. In the appor- 
tionment of the money to various projects, the engineers 
are merely directed to favor those which are most de- 
sirable in the interest of commerce and navigation and 
which can be most economically and advantageously car- 
ried on. 

It is seldom indeed that such sound common sense 
and businesslike procedure characterizes a piece of Con- 
gressional legislation. It is fair to say that the Senate 
passed this model river and harbor bill not by any means 
because of statesmanlike ambition to effect a reform in 
legislative procedure, but because the bill appeared to be 
a last resort if any appropriation for rivers and harbors 
was to be made at this session. 

As already recorded in these columns, the bill as it was 
originally reported to the Senate from the Committee 
on Commerce carried appropriations of over $57,000,000 
and was substantially the House Bill, with numerous 
changes and additions to suit the ideas of various Sena- 
tors as to what should be provided for expenditure in 
the different States and districts. 

The unanswerable criticism of this bill made by Sen- 
ator Burton of Ohio, ably assisted by a number of other 
Senators, showed so fully the criminal wastefulness of the 
measure that the Senate eventually awoke to the fact 
that the enactment of the bill as originally reported would 
be political suicide. To revise the law, however, and in- 
clude only meritorious appropriations meant that the 
amended measure would incur the hostility of every 
Senator whose pet appropriation was eliminated. The 
only way out of the difficulty, therefore, appeared to 
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be for the Senate to abandon all responsibility for the ap 
portionment of the money to the different localities and 
place that responsibility where in our opinion it properly 
belongs—with the engineer officers in charge of the work. 

It still remains to be determined, of course, whether 
the House of Representatives will consent, like the Sen- 
ate, to abrogate its powers heretofore exercised. That 
there will be violent protest against this is not to be 
doubted: but those who protest are likely to consider 
also that if they do not accept the Senate bill, there is lit- 
tle chance that any river and harbor appropriation bill 
of any sort can be passed at this session. There seems 
good ground for hoping, therefore, that the House will 
finally determine to accept the Senate bill with such 
grace as it may; and that the country may witness the 
remarkable spectacle of Congress providing a lump sum 
appropriation to be spent on public works, not for the 
purpose of enabling the Congressman from this or that or 
the other district to retain his seat in the House, but 
purely for the benefit of commerce and navigation. 

It is understood, of course, that this handing over of 
responsibility by Congress is only temporary and also that 
it is not cemplete, since the responsibility of the engineers 
is confined to distributing the appropriation among the 
projects already authorized by Congress. Distinguished 
Senators and their colleagues in the House are, of course, 
firm in their intention to retain the say as to what new 
works shall be taken up; and they doubtless intend next 
year to resume their old plan of parcelling out the money 
for maintenance to each different item of work. 

Notwithstanding this, a most important precedent has 
been established and it seems not too much to hope that 
in the light of this precedent public opinion may yet com- 
pel Congress to relinquish the responsibilities that do not 
properly belong to it at all and allow the public works 
of the country to be planned by experts with regard solely 
to their merits and usefulness. 

It may be argued, of course, that the Corps of Engi- 
neers is fitted to pass on technical questions only and is 
incompetent to pass upon the complicated matters of com- 
merce and economics involved in the decision as to 
whether or not a particular navigation improvement is 
worthy of being undertaken in view of its cost and its 
promise of commercial importance. 

We may admit, for the sake of argument, that the 
Army Engineers are not infallible judges in these mat- 
ters; but experience has demonstrated that Congress is 
not only still farther from the ideal in this respect but 
that as a matter of fact it does not attempt to judge. A 
large proportion of the projects to which it allots ap- 
propriations are only ostensibly for the benefit of navi- 
gation. Their real purpose is to secure the expenditure of 
money in a particular Congressional district. Surely the 
time is past when the waste of government funds in this 
way can be successfully defended. In fact, a large pro- 
portion of the Congressmen who take part in this annual 
pork-barrel distribution frankly condemn the system and 
accept it merely because it is a part of an established po- 
litical custom which they deem themselves powerless to 
change. 

It should not be overlooked, either, that this long 
established practice of distributing river and harbor ap- 
propriations among different Congressmen practically de- 
stroys the possibility of any intelligent systematic effort 
to improve our systems of inland navigation on a sound 
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and well considered engineering plan. It has been fre- 
quently pointed out to the public by the Inland Water- 
way Commission and other official bodies during the last 
few years that what is needed most of all in our river 
and harbor work is systematic and intelligent planning, 
so that the work may be concentrated where it will be of 
real public benefit instead of frittering away appropria- 
tions on unrelated projects and doling out the money for 
important works over such long periods of time that the 
whole scheme is obsolete before it is completed. 

If Congress a dozen years ago, for example, had had 
the wisdom to place the entire work of navigation im- 
provement in the hands of an able commission appointed 
by the President, made up largely of expert engineers of 
the highest standing and had provided for the use of that 
commission an annual sum no greater than has been ex- 
pended on river and harbor works during that time, such 
a body would have been able to concentrate expenditures 
on works of real commercial value. By this time there 
might have been completed some of the large and im- 
portant works that really promise enough benefit to navi- 
gation to be worth their cost. 

And it is worth while, in connection with the above 
discussion, to point out that the principle involved 
is really far broader than the matter of river and har- 
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Bridge Rerailing Frogs 


Sir: I have noticed on p. 408 of your issue of Aug. 
20, a reference to rerailing frogs, placed in the inner 
guard rails on the approach to a bridge, to eliminate 
danger by catching rerailed wheels and guiding them 
back on the rails. Will you kindly inform me where I 
can obtain a sketch and description of this device ? 

F. Gams, Chief Engineer, 
Department of Railways, B. C. 

Victoria, B. C., Canada, Sept. 2, 1914. 

| Inquiry of a large number of frog and switch com- 
panies shows that five make or are prepared to make re- 
railing frogs. Three of these refer to the Childs-Latimer 
frog (the patents on which expired long ago) ; the Weir 
Frog Co., Cincinnati, Ohio, the Morden Frog & Crossing 
Works, Chicago, and the American Frog & Switch Co., 
Hamilton, Ohio. The Pennsylvania Steel Co. has made 
rerailing frogs to the designs of the Pittsburgh & Lake 
Erie R.R., and the Pettibone, Mulliken Co., of Chicago, 
has made them to the designs of the Morgan’s Louisiana 
& Texas R.R. The Southern Pacific Ry. also has a de- 
sign of its own.—Eprronr. | 
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Still More about Teredo-Proof 
Piles of Australian Woods 


Sir: The letter in your issue of May 21, entitled 
“More about Teredo-proof Wood Piles,” states that tur- 
pentine and ironbark are identical. Actually, they are 
far different both in appearance and strength. 

Ironbark is practically never driven with the bark on; 
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bor appropriations. There would be a vast improvement 
in legislative procedure and an immense public benefit 
if Congress would relinquish its long-established habit 
of framing approp-iation bills to provide specific sums 
for each specific object, even going down so far as to fix 
the salaries of individual employees which the bill pro- 
vides for. Such work does not belong at all to the legis- 
lative department of government. So far as Congress 
undertakes it, it does so to the neglect of other and far 
greater responsibilities. 

Furthermore, this distribution of appropriations is 
actually not the voice of Congress at all, and often not 
even of the subcommittees of Congress, but is carried out 
by some clerical assistant to whose work a perfunctory ap- 
proval is given. It would be vastly better to wipe out 
this absurdity altogether and provide in all cases lump- 
sum appropriations for general purposes, leaving to the 
executive officers in charge the apportionment and distri- 
bution of the appropriation in the manner which will 
be most to the public interest. 

While the river and harbor bill which passed the Sen- 
ate on Sept. 22 is a long step in this direction, it would 
be too much of an approach to millennial perfection to 
hope that any such principle will be carried into effect 
in the general conduct of our National legislation 
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while turpentine always is, and the bark is its protec- 
tion. The latter timber is not very much used here as we 
have other borers wh‘) attack it. For temporary use, 
or in fenders, we often use swamp mahogany with bark 
on; but the regularly accepted pile (where not exposed to 
fretting) is ironbark (Eucalyptus creba by preference) 
sheathed with muntz metal. : 
Ironbark is one of the strongest and most durable tim- 
bers known. I hg-e sample ties of it as sound as a bell 
after 45 years, and the average life of such a tie is at 
least 25 years. 
W. Pagan. 
Recently Chief Engineer, Queensland Rys. 
Brisbané, Australia. 


On the Necessity (?) for Heavier 
Pavement Foundations 

Sir—In ENGINEERING News of July 23, 1914, p. 176, 
there appears an article on concrete foundations for 
pavements, in which the experience of the English engi- 
neers does not seem to be duplicated here. 

In the operation of repaving many thousand square 
yards of streets in New York I have had occasion to ex- 
amine carefully the old concrete foundations. In many 
cases these were made with Rosendale (natural) cement. 
I have yet to see any evidence of crushing of the con- 
crete foundation from excessive loads. 

The foundations on some streets did not exceed 4 in., 
and averaged 3 in., and, while being removed, came up in 
large cakes 3 to 4 ft. wide, requiring several blows from 
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sledges to break the cakes. Cracks found in the con- 
crete plainly seemed to be due to the settlement of the 
earth foundation, as the distance between the cracks was 
considerable. 

Where cave-ins occur it is often found that the concrete 
foundation apparently had for some time been spanning 
a hole 3 to 4 ft. across and finally gave way when the 
span became too great. A cavity as large as 30x12 ft. 
has been discovered by a hole about a foot square finally 
being broken in by a truck. The concrete here was only 
6 in., the usual thickness. 

Much of the area paved with asphalt blocks in New 
York City has a foundation of only 4% in. thick, as the 
14-in. mortar bed cannot properly be considered concrete 
foundation. In the Borough of Manhattan the standard 
thickness of concrete foundation is now 6 in., increased 
occasionally where required over bad material. 

Unless provision is to be made for spanning such large 
cavities as are mentioned above, it would appear that the 
present thickness of 6 in. of 1: 3:6 concrete of the qual- 
ity now being laid is quite sufficient. 

R. A. MacGrecor. 

2428 Lorillard Pl., New York City, Sept. 8, 1914. 
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Need ofa Home Export Manager 
for South American Trade 

Sir—One important point is apparently overlooked in 
the present movement toward developing better American 
business relations and trade with the countries of South 
America—that is, the need of an Export Manager in the 
home office, who has been trained in those countries and 
appreciates their needs. 

The obstacle that presents itself is that the United 
States is not prepared to meet the conditions and require- 
ments of the South American trade. In fact, American 
firms, except a very few, know nothing about these re- 
quirements; but doggedly insist upon the foreign trade 
accepting what the American firms presume in theit 
ignorance to offer them. 

The fact has been that the representative, engineer, 
contractor or merchant of the South cannot obtain what 
he wants when he places his order in the United States. 
Cabled orders are not given due notice, and it is not un- 
common after giving an explicit order for timed deliv- 
ery, followed up by cables, to find on the ship on which 
the goods are expected, a letter proposing to send some- 
thing different than ordered, under the excuse that the 
purchaser was ignorant of what he wanted, whereas in 
fact the ignorance was on the part of the American firm. 

Troubles in packing and labeling are met in ordering 
steel, mill work and almost every constructive material, 
whereas orders to Europe will bring the article just as 
ordered without delay or question on the set time and 
with the advantages of low freight rates in European bot- 
toms. The high American shipping rates in American 
colonies such as Porto Rico were partly offset by the 
former high tariff, but even there the Europeans met the 
American prices C. I. F. in spite of the American cus- 
toms duty. This condition must be attributed to the ig- 
norance on part of the Americans at home and the knowl- 
edge on the part of Europeans of the requirements of the 
South American trade. The manufacturers of the United 
States are just awakening to the necessity of adjusting 
themselves to the requirements of this trade. 


ENGINEERING 


NEWS 701 

The banking system is being extended by large bank- 
ing houses, and there is no doubt but what the American 
banker will meet the demands as he sees the value of the 
business. The Canadian banks are there in full strength, 
have studied the requirements and are pushing themselves 
in wherever there is an opening. 

The American steamship companies now have their op- 
portunity while the war is on to get fully into the field. 
By the time that European ships come again into the 
field, the steamship companies may win a subsidy from 
the government; or if not, they can at least take advan- 
tage of the situation now and foreign bottoms can be 
used again after the war to carry American goods. 

The manufacturers and supply people in the States, 
however, are complaining about the man in the field. 
They fail to see that they need an experienced Export 
Manager at home to understand the orders from the rep- 
resentative in the field and see that the orders are prop- 
erly handled. The American representative resident in 
the foreign country soon learns to conform to the new 
condition by necessity; but his hands are tied if he is 
not understood in the home office. 

American supply houses require Export Managers who 
have graduated through years of experience in the field. 
They should be drawn from men who have been trained 
in South American countries and probably have been pro- 
moted to Managers in their fields. The Export Man- 
ager at home should be the next step; but the supply 
house has failed to see the necessity of that important po- 
sition. 

FREDERICK O. LEwIs. 

130 Peterboro St., Detroit, Mich., 

Aug. 31, 1914. 


NOTES AND QUERIES 





Notes and Queries—‘“Subscriber” is informed that anony- 


mous communications cannot receive attention from the 
editors. 
Girard Point Elevator—The following corrections are to 


be noted in the article by 


S. H. Ingberg in “Engineering 
News,” Sept. 17, 1914. 


On p. 573, fifth paragraph, is the state- 
ment “Each band is made up of two lengths lapping 3% 
in.” etc. This should read 3% ft. In Section AA, Fig. 4, p. 
575, the lower first floor should be 7 in. instead of the 4 in. 
shown. 


The Code of Ethies of the American Society of Civil En- 
gineers has been adopted by a letter ballot vote of 1997 to 
107. This code of ethics was printed in “Engineering News” 
of Apr. 30, 1914, previous to its discussion at the annual 
convention of the Society at Baltimore, Md. It is reprinted 
below, together with the result of the canvass of ballots: 


It shall be considered unprofessional and inconsistent with 
honorable and dignified bearing for any member of the 
American Society of Civil Engineers: 

(1) To act for his clients in professional matters other- 
wise than as a faithful agent or trustee, or to accept any 
remuneration other than nis stated charges for services ren- 
dered his clients. 

(2) To attempt to injure falsely or maliciously, directly 
or indirectly, the professional reputation, prospects or busi- 
iness of another engineer. 

(3) To attempt to supplant another engineer after definite 
steps have been taken toward his employment. 

(4) To compete with another engineer for employment on 
the basis of professional charges, by reducing his usual 
charges and in this manner attempting to underbid after 
being informed of the charges nam by another. 

(5) To review the work of another engineer for the same 
client, except with the knowledge or consent of such en- 
gineer, or unless the connection of such engineer with the 
work has been terminated. 

(6) To advertise in oe eee. language, 


or in any 
other manner derogatory to the dign 


y of the profession. 


Total number of ballots received .......sceceeeeeeceee 2316 
BANISH APFOBUISE coc ckcc ccc cccccccwsccescccccsceccess 154 
Wiatiots CO WO COR VORES occ cccccesccccececrcccses 2162 


Total affirmative votes, 1997. 
Negative votes, 197. 
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Pavement Records to Deter- 
mine an Economical Policy 
in Repairs and Recon- 
struction 


The Bureau of Highways of Philadelphia, Penn., of 
which William H. Connell is Chief, has devised and put 
into operation a system of pavement records which is 
designed to furnish not only a complete history of each 
city block of street pavement, but the data upon which 
to determine the proper policy to pursue with regard to 
continuing repairs to a street, repaving it, or changing 
the kind of pavement for one more suitable to the pre- 
vailing conditions. In other words, the information con- 
tained on these cards can be used to determine the eco- 
nomical life of the existing pavement and the type of 
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street intersection, together with the maintenance data 
of pavements laid since Jan. 1, 1912. The reverse side 
of each caid is used for a stereotyped sketch of the block 
or street intersection, and, where practicable, shows the 
«pproximate location of each patch or section repaired. 
The cards for blocks of pavements are white, and for 
street intersections are green. 

Many of the streets in the older portions of the city 
are narrow and are paved with asphalt on a broken-stone 
base. They are subjected to very heavy traffic which is 
concentrated largely on the shoulders, because of the 
street-railway track, and patching is done in the same 
places every year. Chestnut St. and Walnut St., be- 
tween the Delaware and Schuylkill Rivers, are examples 
of this kind of street. The plotting of the patching 
done on these streets show that patching is in the same 
places each year, and brings out the 
GRADING high cost of maintenance required 
and serves as a powerful argument 
for replacing the old paving with a 


Contract No hew one on a suitable base. 
Plan Ne s Another matter which these cards 


will control is the cost of restoration 
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BUREAU OF HIGHWAYS & STREET CLEANING 


CITY OF PHILADELPHIA 








plumbers and others having permis- 
sion to open the streets. The data 
thus obtained will be used as a basis 
for obtaining equitable rates to be 
adie charged in cases of this kind 

ete tts The accompanying directions to 
engineers of the Bureau of Highways 


explain more fully the use of the 


. & 
ee sential part of the Bureau’s records. 


DIRECTIONS FOR MAKING SKETCHES 
rs ON CARDS FOR HIGHWAY 
RECORDS 


STREET—A _ street is a highway 
opened for vehicular. traffic, as defined 


a S Former 1 Pavement ais bs a : > , ‘asses : rt ‘ 
___ J begally Opened — © i > 
\ _].On City Plan f °C 7 7 , 
| Rate . . ; 70 
: - RA : 2 ; a 
= waa bas street-maintenance record cards, 
See et ee ee which bid fair to become a most es- 
es ’ ile hntaaitaaais 


Fie. 1. Recorp Carp or PAVEMENT CONSTRUCTION (GRADING), LIxnl4 in Street Cleaning Specifications, and the 


In., PHILADELPHIA BureAt or HIiGHWays 


pavement to be used in repaving to suit traflie condi- 
tions. 

Construcrion Rercorps—Construction-record cards 
are of five kinds: grading, printed on a yellow card; 
paving, a white card; resurfacing, a brown or sal- 
mon card; repaving, a blue card, and miscellaneous, 
a pink card. All cards are the same size, 11x8% in., 
and identically the same except in color and filing title. 
Fig. 1 shows the face of one of these cards, and Fig. 2 
the reverse side of one. 

As is readily seen by an examination of these repro- 
ductions, they furnish all the essential information in 
regard to construction of the pavement, for future study 
and reference. The reverse of the cards, Fig. 2, shows 
the method of cross-hatching the printed plan, so that 
the progress of the work may be followed in the office. 
The second plan and following remarks are for records 
of subsurface structures, Needless to say these cards 
also serve admirably as cost data records, and as rec- 
ords of the efficiency of the various contractors. 

MAINTENANCE Recorps—These cards (Fig. 3) con- 
tain the history of the original paving of each block and 


names will be found in the street-clean- 
ing reports of the highway district en- 
gineers. 
BLOCK—One block will be shown on one card. One block 
is the distance between adjacent curb lines of the boundary 
streets, and generally includes the house numbers between 
any one hundred numbers. 

ORTIENTING—The top of the card is north for all east and 
west streets.” 

The left edge of the card is north for all north and south 
streets. 

INTERSECTIONS—Intersection cards (green) will be made 
out for all intersections of streets which are boundaries of 
blocks, and for intersections of main streets which are not 
block boundary streets with block boundary streets and with 
each other. The intersections of the small streets with the 
main streets and of the small streets with each other will 
not be shown on intersection cards. 

BLOCK AREA—The block area will include the area com- 
prised within the limits shown on the card, after deducting 
the areas of any intersections which may be shown on any 
other cards, and any portion not paved. Generally the block 
area will be included between the curb lines of the block and 
the adjacent curb lines of the streets at each end of the block. 

EXCEPTION—When a street is paved to the property line 
at the intersections of streets which are not graded or paved, 
the parts of such intersections outside of the curb lines shall 
be included in the block area. 

Special care must be exercised to avoid any duplication of 
block areas or of the areas of the several kinds of paving 
making up the block areas. 

Any portion of the street area shown on the card which is 
shown en an intersection card or which for-any other reason | 
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INTERSECTING STREETS—All in 
tersecting streets shall be drawn to 
scale, showing footways, roadways and 
radius of corner. The footway and road- 
way widths shall be entered at the right 
end of the card under “Remarks,” one 
entry on each line, and shall be marked 
by letters, as “A,” “B,” etc, referring to 
similar code letters on the sketch 

The space back of the house lines 
shall be kept for the future sketching 
of house and property lines. The spac: 
ifter “Square Yards” shall be kept fre: 
for the entry of the areas of the several 
pavements comprising the block area 

DIAGONAL STREETS—Owing to the 
difference of the longitudinal and trans- 
verse scales of these sketches, as printed 
on the cards, the direction of the diax- 
onal streets will be shown by lines 
drawn through the corners of the prop- 
erty lines when plotted to the horizontal 
scale on the sketch. This applies to both 
intersecting streets and end streets. 

ANGULAR AND CURVED STREETS 

-All angular, curved and other irregular 
streets and straight streets intersected 
by diagonal streets running in two o1 
more different directions, shall be plotted 
on the special blank cards and to such 
scale as will best fill the card. The 
roadway and footway widths to be cxag- 


| Weanng Surtace 
_ Completed 


Fig. 2. Recorp Carp or PAVEMENT ConstrRUCTION (PAVING, RE- gerated as on the printed form when 
VERSE Sipe), 11x84 In., PHAperpnia, Bureau or Hiegnways possible. 


is not to be included in the block area shall be plainly marked 
and with directions for reference if necessary. 

Block areas will include areas comprised between the ex- 
tensions df the curb lines and the radius corners. 

LETTERING, ETC.—The name of the street and of the 
boundary streets shall be printed in CAPITALS. The remain- 
der of the card above “Maintenance Data” on one side and 
above “Remarks” on the other shall be printed in script. As 
far as possible the space between the curbs shall be reserved 
for future entries and only street and curb widths and street 
grades shall be entered between curbs at this time, and such 
entries shall be made as small as possible. Grades shall be 
shown by the percentage of fall per foot, and the direction 
of the fall by an arrow point at the word “Grades.” (Lengths 
of property lines between adjacent streets shall be noted on 
the footway opposite and in small figures.) The block length 
comprising the distance between the adjacent curb lines of the 
‘end streets shall be entered in its place below the lower prop- 
erty line. 

If the block length of the upper side of the block is differ- 
ent from the lower block length, it shall be so entered above 
the upper property line. If both property lines are the same, 
the lower entry will be sufficient. All property lines and block 
lengths shall be to the nearest tenth of a foot. Street, curb 
and footway widths shall be entered according to the city 
survey plans. 


INTERSECTION CARDS—tThe high 

way intersection record cards (green) 

shall be filled out in the same manner as the highway block 

record cardg. Special and irregular intersection cards will be 
used for all intersections which are not rectangular. 

When plotting offset intersections where the line of one 
street is offset, the intersection will be located in the straight 
street opposite that portion of the offset street which divides 
the through street at the point where the numbering changes 

HOUSE AND PROPERTY LINES—House and property 
lines shall be plotted on the highway block cards so that the 
distance from the block corner to the nearest property line 
of the property so plotted, or the distance between the adja- 
cent property lines of the properties so plotted shall not ex 
tend 100 ft. The frontage of the plotted properties and the 
distance of the property lines from block corners or from 
each other will not be plotted. 

RECTANGULAR INTERSECTION CARDS—The upper edge 
of the highway intersection cards will be north; not true 
north, but the north used when plotting the streets between 
the intersections. 


w 
A Tar Macadam Pavement was laid on Margate Pier, Lon- 
don, England, as far back as 1820, or very shortly after th: 
introduction of gas lighting. More than that, it was con 
structed by the “penetration method.” This method of treat- 
ment was recommended for macadam roads by a correspond 
ent of the “Mechanics’ Magazine” in 1824. 


HIGHWAY BLOCK RECORD 


FROM 
PAVING: SURFACE BASE 
PAVED BY 


FINISHED 


TO 


UNIT COST: SURFACE 
ADDRESS 


GUARANTEE PERIOD YEARS. EXPIRES __ 





MAINTENANCE DATA 


UNIT COST PER YARDAGE 
YEAR PER SQ. YD. eae OVER 
OF PAVEMENT 


Fie. 3. eee EMENT MAINTENANCE Recorp Carp, PHILADELPHIA Bureau or Highways; AcruaL Size 
8x5 In. 
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Soil Loading Test for Founda- 
tion Design, Michigan Central 
Detroit Terminal 


Difficult foundation conditions at the site of the Mich- 
igan Central Terminal, Detroit, in dense blue clay sub- 
soil 100 ft. deep, led to extensive tests of piles and of di- 
rect soil footings. On the results of these tests was based 
the design of the remarkable reinforced-concrete mat 
footing already described*. While the tests were made 
2% years ago, their results have not been published. The 
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Fic. 1. Test anp LoaprInc ARRANGEMENT FOR Four- 
Post Sort TEst 


following summary of the methods and results is ab- 
stracted from a copy of the official record. 
Four-Post Box Trst 

Four vertical 12x12-in. posts, Fig. 1, were set in holes 
or narrow pits about 5 ft. deep, arranged in a square 
11 ft. on a side. On the posts was built a platform sup- 
porting a square box. The pits were backfilled with loose 
earth around the posts; this evidently tended to maintain 
the original soil surcharge at the level of post bottom, 
and acted to prevent any direct squeezing out of the soil 
under the loading posts, such as might occur if there were 
a free surface nearby. 

For the loading, the bin or box was filled with sand, 
carefully dumping the sand in the middle of the box 
and distributing it evenly to keep the load symmetrical. 
The posts were a little scant of 12 in. on a side, but the 
units of loading were adjusted to give integral values of 
load per square foot of bearing area. 

CoLp-WEATHER SETTLEMENT—Loading was begun 
Nov. 14, 1911, and continued until Jan. 25, 1912. Levels 
were taken daily to determine the settlements. The high- 
est loading was 4 tons per sq.ft., which was reached Nov. 
28, and remained unchanged from that date to the end of 
the test, two months. 

The settlement of the posts during the period of in- 
creasing load was quite regular. Also during the follow- 
ing month, December, practically no movement took place 
under the 4-ton loading. But beginning with Jan. 2, 
1912, in a time of zero weather, settlement recommenced 
and continued with no letup, at a very uniform rate, 
until the end of the test period. The settlement during 
these three weeks was somewhat greater than the total 
settlement up to Jan. 2. The final settlement averaged 
(.088 ft. for the two northerly posts, and 0.052 ft. for the 
other two. 

Evidently the load of 4 tons per sq.ft. exceeded the 





*See “Engineering News,” Sept. 3, 1914, p. 502. 
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bearing power of the soil under particular conditions of 
moisture and temperature, or under variable conditions. 


SrnGie-Post PLAatrorM TEst 


A second test, using a single-post platform, was car- 
ried to only two-thirds as high a loading, namely, 5500 
lb. per sq.ft. Its special purpose was to verify the ob- 
servations under low loadings. The post, 12x12 in., was 
set in a pit 5 ft. deep, backfilled with loose, dry dirt. 
Load was applied by I-beams and pieces of rail laid on 
top of the post, 2 ft. above ground level. Loading began 
Nov. 15, 1911, and the full load of 5500 Ib. per sq.ft. 
was reached Dec. 15. The settlements were normal until 
after Jan. 2, 1912, at which time the settlement was 
about 0.02 ft. On Jan. 3, more rapid settlement began, 
and by Jan. 25, the end of the test period, the settlement 
had increased by 50%, to a total of 0.030 ft. 


Sitt Test In WELL 


A third test was made in a well 19 ft. deep, on a 
bearing plate 2x2 ft., giving 4 sq.ft. bearing area. The 
well was not backfilled. The well and the arrangement 
for getting a measurement of the depression are sketched 
in Fig. 3. The load was run up to a maximum value of 
6000 Ib. per sq.ft. The test was begun practically at the 
same time as the preceding tests, but continued much 
longer, until Apr. 1, 1912, or 4144 months. 

The load of 6000 lb. per sq.ft. was reached by Nov. 28, 
and the settlements up to this time and for four days 
following were normal. Between Dec. 2 and 4, a sudden 
settlement of 0.026 ft. occurred. There was no further 
settlement for 26 days. But beginning on Dec. 30, 
new settlement was noted, and as the curve in Fig. 
3 shows, it increased steadily and rapidly, with no in- 
dication that the load came to a final bearing, even up to 
the end of the test on Apr. 1. The final settlement was 
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over 0.300 ft., and at this time the load was beginning 
to tip. This stopped the test in fact, as on Apr. 2 the 
load tipped against the wall of the well. 

An important difference between the first two tests and 
the third (besides the absence of backfill in the latter) 
is that the former were open to the weather, while the 
well was covered by a wooden shed, and a drain trench 
was built around the well about 2 ft. distant to divert 
the surface water. In spite of this, the general phe- 
nomena of the settlement were the same as in the other 
tests. Water was not kept away from the loaded area 
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entirely, for at the end of the test there were-3 in. of 
water in the well. 

The result of the test of the 2-ft. square sill in the 
well are shown in Fig. 3 by a curve, plotted on time as a 
base and settlements as downward ordinates. The tem- 
perature curve is plotted below, to show the influence of 
cold weather on the progress of this test. 


Pier Test 
A much larger bearing area and different conditions 
of loaded surface were tested by means of a pier test, 


Elevations taren ort Top of Rod 
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/ placed irs Bottorn 2x 







HL short Peces 
Lab SE Reo 

0 8X16" Fir 

b” ..-2,3x/2x 2 Maple 

b-26ke%e Oak 
2/2xJ2x2 Oak 

















BOGREUEEEUE 
ii 
pu 
ru 






iH 
| 

i 

i 
at 
rt 

i 


N 





nl fee tN 
a 


nity 


Fig. 3. 


ee aces es at nee eee 
Curves of Settlement and Temperature, for Sill Test 
Situ Test In WELL 
Bottom of well carefully leveled. No indication of soil 


(Soil, blue clay just moist enough to be molded in the hand. 
cracking or sliding in completed well; sheeting sone as precaution. 


Bottom of well, 


Fig. 4, begun in February, 1912, and continued until 
May. Here the loading was carried up to 5500 lb. per 
sq.ft., and while the settlement started and stopped some- 
what irregularly at different times, the final result was 
a practically stable condition. It was concluded that this 
load, on a pier completely imbedded in -the-earth, was 
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within the bearing capacity of the soil; whereas the pre- 
ceding test showed that under somewhat different load- 
ing conditions a loading only 500 lb. higher exceeded the 
capacity of the soil and produced continuous settlement. 


Use or THE Data 


It had been assumed in advance of the test that a load 
not greatly exceeding 2 tons per sq.ft. ought to be safe 
for the clay in question, and it was known that a satis- 
factory foundation could be designed within this load- 
ing. The results of the test were interpreted as confirm- 


ing the belief that 2 tons per sq.ft. was safe. 


Pite-LoApine TEsts 


Simultaneous with the soil tests, test piles of various 
kinds were put down and loaded. In all, there were 36 
such piles, comprising wooden piles and four kinds of 
concrete pile. At the start, it was decided that 20 tons 
safe loading per pile would probably justify the use of 
piles for the foundation. But the tests did not support 
the belief that 20 tons loading would be safe; on the con- 
trary, all but two or three individual piles had what 
might be called their yield-point at or below 10 tons. 
On this showing, and the proof (by the soil-loading 
tests) that direct footings with 2 tons per sq.ft. would 
be safe, the direct footings were adopted; and, on the 
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Load, 1-ft. lengths of 80-lb. rail. 
88, Detroit datum.) 


Fic. 4. Prer Test, aNp SETTLEMENT CurvE 
(Soil, dense blue clay.) 


idea of Geo. H. Webb, Chief Engineer, and Olaf Hoff, 
called in consultation, the reinforced-concrete mat was 
used under the footings to equalize conditions. 

The pile tests, also, showed very great variations be- 
tween different piles, whether of the same or different 
types. No conclusions were drawn as to the advantage 
of one type over another. 


Drainage Construction on United States Reclamation Ser- 
viee Projects to Dec. 31, 1913, had cost a total of $1,339,404 and 
it was estimated that by the close of 1914 the total outlay for 
this purpose would. be about $2,500,000. 
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A Bridge Wrecked by a De- 


railed Passenger Train 

A passenger train on the Baltimore & Ohio R.R. broke 
down a steel bridge at Woodlyn, Penn., near Philadelphia, 
on Saturday, Sept. 19, as was briefly noted in our last 
issue. This unusual accident is shown in the two views 
herewith, from photographs taken by the Philadelphia 
Public Ledger. 

F. L. Stuart, Chief Engineer of the B. & O. System, 
describes the collapse of the bridge as being caused by 
damage to the end-post by the derailed train: 


The train was westbound, and was derailed a few hundred 
feet east of the bridge, due to a broken axle in the for- 
ward truck of the tender on the north or right-hand side of 
the train. The engine and the first few cars passed over the 
structure, but apparently the first sleeping-car rammed the 
east end-post on the north truss, and damaged it to such an 
extent that the span collapsed in a gradual manner. After the 
wreck, the end-post was found broken in two. 

Two of the floor-beam hangers and some of the other mem- 
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bers in the structure were broken, but apparently the pri- 
mary cause of the failure was the destruction of the end- 
post. There was no damage to the floor system proper 
which would have caused the collapse of the span. 


The bridge is a double-track through span of Warren 
web with verticals; 163 ft. long c. to c. pins, six panels; 
trusses 34 ft. deep c. to c., and spaced 281% It. apart. The 
floor has four stringers, i.e., two per track 7 ft. apart. 
The portals are open-webbed trusswork ; the remnants of 
the east portal may be seen indistinctly in Fig. 2. 

& 


Failure of Falsework underI12th 
Street Viaduct, St. Louis, Mo. 


Later advices from St. Louis report that the partial 
failure of the 12th St. Viaduct noted on p. 661 of last 
week’s issue, was not a collapse of the span during the re- 
moval of the forms, but a failure of some wooden false- 
work timbers during the laying of the concrete. 




























Wreck or 163-Fr. Truss BRIDGE 8) 

A DERAILED TRAIN ON THE B. 

& O. R.R. ar Wooptyn, 
PENN. 

(Both views are from the east end of 
the bridge. The right-hand or north 
end-post was broken, presumably by 
being struck by the first sleeping-car 
of the train.) ‘ 

The 12th St. Viaduct consists of a 
number of deckspan units of rein- 
forced concrete girder-and-slab con- 
struction, varying in span from 28 to 
54 ft., which together make up a 
bridge structure 80 ft. wide and 1480 
ft. long, between abutments. The 
west half of spans 16 and 17, each 54 
ft. long, and extending between ex- 
pansion joints, were poured from 
each end simultaneously on Sept. 17. 
Span 16, the north span, extended 
over two through tracks of the Mis- 
souri & Pacific Ry., on which there is 
very heavy traffic. The major por- 
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tion of the centering for both spans consisted of a 33-ft. 
span of old 24-in. 100-lb. steel I-beams, supported by 8-in. 
timber posts with 8x8-in. caps, and resting on grilled mud 
sills, the arrangement being such that two I-beams with 
two posts receive the weight of a concrete stringer and its 
slab portion. These posts were so braced that the ratio of 
slenderness amounted to about 15. They were intended 
to be proportioned for a load of from 800 to 1000 Ib. per 
sq.in. A similar construction had been used successfully 
on all that part of the bridge which had already been 
built. 

The pouring of the concrete was completed about 8 
p-m., and the levels for the top of a coping along the 
west side of the bridge had been run, and the settlement 
was measured and found to be about 2 in. This coping 
is capped by a 314-in. finishing surfacing, which is put 
on after the settlement has taken place. This was being 
put on at 8:20 p.m., when the centering collapsed under 
the west-20-ft..of the span 16—that is, the span over the 
railroad tracks—and the wet concrete fell to the tracks 
below, carrying five men, including the city’s engineer 
and an inspector for the city, the superintendent for the 
contractor, and two .concrete laborers. Two outside 
stringers, together with their slab portions, dropped the 
30 ft. to the tracks below, leaving the inner three string- 
ers and their slab portions in place. The men were more 
or less seriously injured, but are now recovering. The 
accident occurred immediately after the passage of a 
switching engine under the span. 

The condition of the wreckage indicated that the fail- 
ure of the wooden columns was probably the cardinal 
factor in the collapse. These posts should have been 
strong enough to take the loading, but some of them were 
spliced out of three pieces, and in addition possibly had 
insufficient lateral bracing. The accident may have been 
brought about by a variety of causes, such as the over- 
loading of some of the posts by unequal settlement, the 
improper placing or fastening of slabs where some of the 
8x8-in. posts were spliced, the unsymmetrical placing of 
the footings or sills for the posts with reference to the 
posts, the lack of square bearing on the spliced posts, ete. 

A railway wrecking crew cleared up the débris in six 
hours. The cost ot the accident to the contractor, includ- 
ing the removal of the débris and the reconstructing of 
the collapsed portion, will probably amount to about 
$2000. 


A Temporary Bulkhead at Seabright—The citizens of Sea- 
bright have raised funds for the erection of a temporary 
bulkhead to replace in part the one demolished by the ter- 
rific ocean storms of Dec. 25-26 and Jan. 3-4. Jesse A. How- 
land is repairing the jetty in front of the Octagon Hotel 
property, and building a bulkhead 550 ft. long. Thomas J. 
Seully has a bill before Congress to build a breakwater at 
Seabright: but its passage is doubtful at the present time 


& 


Studies of Mine Caving and Surface Support—Following 
the studies of mine-caving conditions and surface subsidence 
at Scranton, Penn., and the more general study of the mine- 
cave problem by the .Pennsylvania State Anthracite Mine 
Cave Commission, further work will be done in this field by 
the U. S. Bureau of Mines in coéperation with the U. 8. 
Geological Survey. Mining engineers and geologists of these 
two bureaus will make detailed studies of the extensive 
open-cut and underground mining operations of western New 
Mexico. Earth pressures and surface subsidence as related 
to geological formation and mining efficiency, and as affected 
by the mine equipment, will be studied. Charles Enzian, 
mining engineer, under the direction of Chief Mining En- 
gineer George S. Rice, will represent the Bureau of Mines in 
the investigation. 
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Recent New York City Sewer 
Explosion 

The accompanying views from photographs taken the 
morning following the sewer explosion in East 42nd St., 
New York City, described on p. 661 of ENGINEERING 
News of Sept. 24, give some conception of the violence 
of the explosion. 

Tests of the sewer air made in the same sewer subse- 
quent to the explosion, by the Division of Combustibles of 





MANHOLES ON New York SEWER AFTER EXPLOSION OF 


SEPT, 22 


~~ 


the New York City Fire Department, revealed very ap- 
preciable quantities of gasoline vapor. By search it was 
determined that certain garages were allowing consider- 
able quantities of gasoline and oil to find a way into the 
sewer, 


OR i ee es tet ae ee 


Notes from Engineering 
Schools 
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University or Prrrspurcii—The School of Engineer- 
ing will give evening graduate courses for men who hold 
a B.S. degree. This has been arranged to accommodate 
a large number of engineers in this district who desire 
to undertake further study but cannot devote any of the 
working hours to it. Courses will be offered in the me- 
chanical, civil and electrical fields generally; among the 
special subjects are mentioned sanitation, concrete con- 
struction and railway mechanical work. Prominent en- 
gineers in the district will coéperate. 

Ouro Stare UNiversrry—A short course in indus- 
trial arts and science has been arranged for those who 
have been unable to take a regular technical course but 
who need preparation for advanced positions and added 
responsibilities. The studies will require two years, from 
about Sept. 15 to June 15. The entrance requirements 
are ability to read, write and compute; if an applicant 
is under 21 years of age, he should have had two years’ 
practical experience in manufacturing. During the first 
year, the subjects covered are mathematics, drawing and 
shopwork; in the second year are given mathematics, 
drawing, mechanism, physics, materials, shopwork. Men 
proficient in any studies scheduled may substitute others. 

A Department of Agricultural Engineering has been 
established. At first, instruction will largely be confined 
to building construction and management of machinery. 

























































ona aM eG BE TEES 


Se tenet ~ 











m 


pesgremeemieresn 





imneresromeen 


NN 


a 


eee 


ie ae 


oD ces 


Gh Ano OP 


Eadie aA 


oe 


wry 





od aN ea WEE EEE 


pitas Ling “ig 


Bink nto 





= 


+ 


i 
j 
: 


range paren 


RRP Sane Woe eeeants Ce Aaoe tere 


H 
§ 
: 
. 





NEWS NOTES 
Ecsnansrinnesiinepsiietistnsesensiesineensamnesienonnsniinessitindinasesissiaael 


Mt. Lassen’s 48th Eruption Since May occurred on Sept. 
21, Concussion from the explosion which opened a new 
crater, was felt at Macomber Flat, 9 mi. distant. The volcano 
now has four craters. 


Heavy Blasts Brought down Plaster Ceilings in the Royal 
Victoria Hospital, Montreal, Que. recently. The hospital 
authorities have applied for an injunction restraining the 
contractors from blasting in the immediate vicinity of the 
institution. The work is in connection with the leveling of 
McGill campus. The ground was partly rock. 


A Cylinder of Hydrochloric Acid Was Broken Open in the 
Jersey City station of the Erie R.R. and Hudson Tubes, dur- 
ing the rush hour, on the morning of Sept. 24. A steel- 
cylinder tank about 4 ft. long slipped and fell while being 
loaded on a car by employees of the Wells-Fargo Co., and 
the top of the tank was broken off. The accident occurred 
about 15 ft. from the stairways leading to the underground 
ticket office of the Hudson & Manhattan Tube Ry. The 
fumes were drawn into the long tunnel leading to the tracks 
of the Hudson Tubes. In 15 minutes, 25 persons had been 
overcome by the liberated gas, and many others were more 
or less affected. 


A Break in a 48-In. Force Main at Cincinnati, Qhio, was 
noted in our issue of Sept. 24, 1914. At our request, J. A. 
Hiller, General Superintendent of Water-Works, Cincinnati, 
Ohio, has sent us the following note on the break: 


The break was in a 48-in. pump main, wherein the pres- 
sure was about 185 Ib. The break was about 4 ft. around 
the hub of the pipe, and extended about 10 ft. toward the 
spigot end. The pipe thickness was 2 in., was of even thick- 
ness throughout, and showed no flaw or defect. The main 
was laid in a stratified formation, and there was no settle- 
ment or movement of the pipe in any direction. The main 
has been subjected to the same pressure many times since 
its construction seven years ago. A check valve at the top 
of the hill closed, thus conserving the water in the tanks 
and in the mains above. This main was the only supply 
to a very large territory, and during the time repairs were 
being made, a large number of people were without water. 
The break was repaired and pumping resumed in 44 hr. 


A Partial Failure of the Stark-Lyman Building in Cedar 
Rapids, Iowa, occurred in November last while the building 
was in process of construction. Full accounts of the failure 
were published in “Engineering News” at the time and it will 
be remembered that there was some controversy as to 
whether the failure was due to the designs on which the 
structure was erected or to the freezing weather that pre- 
vailed previous to the collapse, while concrete was being 
Placed. We are informed that the building has now been 
completed according to the original plans. Before undertak- 
ing to reconstruct the portion of the building which failed 
an official test was made of the standing part of the build- 
ing, which had been built before freezing weather, and the 
designs for the structure were submitted to several engineers 
to be checked over. On the approval of these engineers the 
reconstruction was carried out according to the original 
plans. 


A City University for Cleveland, Ohio, is being studied by 
Mayor N. D. Baker and A. T. Burns under the auspices of the 
“Cleveland Foundation” and independently by a _ citizens’ 
committee. The project contemplates the possible amalgama- 
tion of Western Reserve University, Case School of Applied 
Science, and the Cleveland School of Art, as well as the city 
health, charity, welfare and engineering departments. 


The Panama-Pacific Exposition Will Not Be Postponed, 
on account of war conditions in Europe, according to a state- 
ment issued by the State Department, Washington, D. C., on 
Sept. 24. The announcement is as follows: 


The Exposition will open on Feb. 20, 1915. The Govern- 
ment has received official notice from 37 foreign govern- 
ments of their intention to participate in the exposition, and 
no foreign nation has given notice of its intention to with- 
draw on account of the war. In addition to the official ac- 
ceptance, the Exposition received assurances from committees 
in four nations that the —— of those nations would par- 
ticipate. Among these committees were two formed in Great 
Britain and Germany. Neither of those nations had given 
notice of governmental participation. The governments of 
France and Italy have given notice that they will proceed 
with their plans for participation, notwithstanding the dis- 
turbed condition in Europe. 


The Records for Placing Concrete Masonry in Kensico 
Dam as noted in “Engineering News,” June 4 and July 30, 
1914, were again surpassed in August, when the total amount 
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of masonry of all kinds placed in the dam was 84,450 cu.yd.; 
of this 1310 cu.yd. was placed by a second shift—deducting 
this the record for the month on a one-shift basis is as 
follows: 


Number of working days (8 hr.).............64. 26% days 
Total masonry placed in dam, all kinds......... 83140 cu.yd 
Average amount of masonry per day........... 3137 cu.yd 
OOGE . GRE UES 6 ck'o's Chins We bint S40 ns 465 0b Om 3572 cu.yd 


The dam is now completed to Elev. 330 in one section, 314 
in eight sections and 286 in seven sections. The top of the 
dam is Elev. 370. Seventy-six per‘cent. of the masonry is 
now completed. 

This month’s work will probably stand as the record 
on this structure, as the cross-section of the dam in the 
upper portions is so much smaller than below that it will not 
be possible to maintain the recent rate of progress. 

During the five months, April to August, inclusive, 348,830 
cu.yd. of masonry were placed in 128 working days, or a daily 
average of 2725 cu.yd. 


An Exhibition of Street-Cleaning Appliances will be held 
in New York City, from Nov. 23 to 28, by the Department of 
Street Cleaning of New York City, according to a notice just 
sent out to manufacturers by Commissioner J. T. Fetherston 
(Municipal Building, Borough of Manhattan, New York City). 
The exhibit will be at Department Stable “A,” 17th St. and 
Ave. C, Borough of Manhattan. Manufacturers and others 
are invited to show either working apparatus or models, il- 
lustrations of various sorts or other material. It is hoped 
that the exhibition will attract manufacturers and inventors 
from all over the country. Commissioner Fetherston’s state- 
ment regarding the purpose, nature and object of the ex- 
hibit is as follows: 


The purpose of this exhibition is threefold: (1) To show 
the people of the ae A of New York the types of equipment 
now in service. (2) To give manufacturers of modern street- 
cleaning apparatus an opportunity of —s their various 
appliances, not only to the citizens of New York, but also 
to officials of surrounding communities who will be invited 
to attend. (3) To provide an opportunity for practical tests 
or demonstrations of street-cleaning appliances under such 
conditions as will be acceptable to the city and manufac- 
turers. 

The street-cleaning apparatus proposed for exhibition will 
cover all sorts of brooms, brushes, sweeping machines, flush- 
ing machines and other equipment or appliances used in 
cleaning streets and removing snow; garbage, ash and rub- 
bish cans or receptacles used by householders; carts, wagons, 
motor trucks or other vehicles used for collecting garbage, 
ashes, rubbish and street sweepings; conveyances for trans- 
porting refuse by water or by rail; methods used for the dis- 
posal of garbage, ashes, rubbish and street sweepings, in- 
cluding garbage-reduction works, garbage crematories, incin- 
erators, destructors, etc. 

The City of New York is considering the adoption of im- 
proved methods and appliances for street cleaning, refuse 
storage, refuse collection and refuse disposal. An appropria- 
tion amounting to $250,000 has been made for the purchase of 
apparatus to be installed in a “Model District” of the Bor- 
ough of Manhattan. The object of the exhibit will be to 
give every manufacturer or inventor an opportunity of bring- 
ing to the attention of the city officials their various appli- 
ances, likewise providing a chance for examining and testing 
these appliances during the period while the exhibit is being 
held. he city cannot guarantee expenses nor sales of appar- 
atus, nor can it assume any responsibility further than the 
eare of the equipment while stored at the pe stable. All 
expenses and risks in connection with the exhibit must be 
borne by the exhibitors. 


PERSONALS 





Mr. S. L. Schoonmaker, of New York City, has been elected 
Chairman of the Board of Directors of the American Loco- 
motive Co. 


Mr. W. H. Seward has been appointed Assistant Engineer 
of the Chicago, Burlington & Quincy R.R., with office at St. 
Joseph, Mo., succeeding Mr. E. H. Peck. 


Mr. J. A. Dice, of Warsaw, Mo., has been appointed County 
Surveyor and ex-officio County Highway Engineer of Benton 
County, Mo., succeeding Mr. J. M. Moss, who has resigned 
to engage in the lumber business. 


Mr. Alfred C. Taddey, recently Architectural Engineer, 
Department of Buildings, Milwaukee, Wis., has been appointed 
Engineer of Construction of the new State Correction House 
Buildings at North Milwaukee, Wis. 


Mr. M. E. Wells, Engineer with the Michigan Railroad 
Commission, has been appointed Senior Inspector of Motive 
Power, Division of Valuation, Interstate Commerce Commis- 
sion, Southern district, with headquarters at Chattanooga, 
Tenn. 

Mr. Thomas F. Dwyer, a public school teacher of Long 
Island City, N. Y., has been appointed Deputy Commissioner 
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of the Department of Water Supply, Gas and Electricity, for 
the Borough of Queens, New York City, at a salary of $4000 
per annum. 


Mr. Andrew W. Woodman, M. Am. Soc. C. E., Consulting 
Engineer, of Chicago, Ill, has been elected President of the 
Joliet Bridge & Iron Works, Joliet, Ill. Mr. Raymond Mor- 
rison has been elected Vice-President and Mr. Ernest Rollin- 
son, Secretary. k 


Maj. C. O. Sherrill, Corps of Engineers, U. S. A., has been 
relieved of duty as Engineer in Charge of the Fourth District 
of the Mississippi River and the New Orleans Harbor improve- 
ment and will sail on Nov. 5 to take charge of fortification 
construction at Manila, P. I. 


Mr. Augustus Griffin, Assoc. M. Am. Soc. C. E., Superin- 
tendent of Irrigation, U. S. Reclamation Service, Truckee- 
Carson Project, Fallon, Nev., has resigned to accept the posi- 
tion of Chief Engineer and Superintendent of the South San 
Joaquin Irrigation District, with offices at Manteca, Calif. 


Mr. Alfred C. Callen, recently Assistant Manager and 
Draftsman of the Pottstown Machine Co., Pottstown, Penn., 
has been appointed Instructor in mining engineering at the 
University of Illinois. Mr. Callen is a graduate of Lehigh 
University, class of 1909, and was an ‘instructor there until 
1911. 


Mr. A. H. Ayers, Assoc. M. Am. Soc. C. E., Superintendent 
of Construction, U. S. Reclamation Service, Great Falls, Mont., 
has been promoted to be Engineer on the Sun River Project 
at Fort Shaw, Mont. Mr. Ayers was formerly Division En- 
gineer of the irrigation project of the Southern Alberta Land 
Co., Alberta, Canada. 


Mr. Frank M. Patterson, for 27 years with the engineer- 
ing department of the Chicago, Burlington & Qunicy R.R., 
has been appointed Field Engineer, Division of Valuation, 
Interstate Commerce Commission, Central district, with head- 
quarters at Chicago, Ill. He was recently Engineer of the 
Missouri district of the C. B. & Q. R.R. 


Mr. John Williams Davis, Assoc. Am. Inst. E. E., has been 


appointed Instructor in electrical engineering at the Uni- 
versity of Illinois. Mr. Davis is a graduate in mechanical 
engineering of Cornell University, class of 1910, and has 


been an instructor in electrical engineering at Vanderbilt 
University and Leland Stanford, Jr., University. 


Mr. F. R. Schanck, for several years in charge of the 
mechanical and engineering parts of the power and irrigation 
work on Indian Reservations for the United States Indian 
Service, has been promoted to be Assistant Chief Engineer 
of the Indian Service. He will have charge of the same 
branches of engineering, but his headquarters have been 
moved from Los Angeles, Calif., to Washington, D. C. 


Mr. Horatio S McDewell, Jr. Am. Soc. M. E., for the past 
year Assistant to Prof. L. S. Marks, of Harvard University, 
in his work as Editor-in-Chief of a new Mechanical Engineers’ 
Handbook, has been appointed Instructor in mechanical en- 
gineering at the University of Illinois. Mr. McDewell is a 
mechanical engineering graduate of Harvard University, 
class of 1907. From 1908 to 1913 he was with the Allis- 
Chalmers Co., Milwaukee, Wis., first as an apprentice, and 
finally as Gas Engine Erecting Engineer. 

Mr. F. L. Stuart, M. Am. Soc. C. E., 
the Baltimore & Ohio R.R., has been 
John Purroy Mitchel of New York 
advisory committee on port development at New York. 
Messrs. Ralph Peters, President of the Long Island R.R. 
and P, J. Flynn, Vice-President of the Delaware, Lackawanna 
& Western R. R., have also been named as members of the 
committee. The New York City Department of Docks and 
Ferries intends to work out a comprehensive plan for en- 
larging the shipping facilities of the harbor, and the coijpera- 
tion of the large railway systems is sought. 


Mr. Charles A. Ellis, Assoc. M. Am. Soc. C. E., former 
Resident Engineer, Dominion Bridge Co., Winnipeg, Man., 
has been appointed Assistant Professor of civil engineering 
at the University of Illinois. Prof. Ellis graduated from 
Wesleyan University, Middletown, Conn., in 1900. For a 
year he was Assistant City Engineer of Middletown, and 
for seven years Structural Engineer with the American Bridge 
Co. at Berlin, Conn., New York City and Ambridge, Penn. 
He was Assistant Professor of structural engineering at the 
University of Michigan from 1907 to 1912, and since then has 
been with the Dominion Bridge Co. of Canada. 


Mr. H. C. Grant, former Superintendent of the Canadian 
Pacific Ry. at Brownville Jc., Maine, and recently Assistant 
General Superintendent of the Atlantic division at St. Johns, 
N. S., has been promoted to be General Superintendent of the 
Atlantic division, succeeding Mr. William Downie, who has 
retired after a service with Canadian Pacific Ry. extending 
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over 27 years. Mr. Grout is a graduate of the engineering 
staff of the railway. He was in the construction and main- 
tenance-of-way departments from 1898 to 1910, rising from 
the position of Rodman to that of Assistant Division Engineer 
at Toronto, Ont. Since 1910 he has been in the operating 
department. 


Mr. Edwin Frank, Jr. Am. Soc. M. E., recently a drafts- 
man in the centrifugal pump department of the Allis-Chalm- 
ers Co., Milwaukee, Wis., has been appointed Instructor in 
mechanical engineering at the University of Illinois. He 
graduated in mechanical engineering at the Massachusetts 
Institute of Technology in 1906, served a two years’ appren- 
ticeship with the Allis-Chalmers Co., Milwaukee, Wis., and 
then spent two years in Germany, where he was Draftsman 
and Engineer in the centrifugal, pump and steam departments 
of the Maffei-Schwartskopff Werke, of Berlin, at the 
time attending the Konigliche Technische Hochschule zu 
Aachen. Since 1911 he has been with the centrifugal pum) 
department of the Allis-Chalmers Co. 


The Department of 


Same 


Architecture of the University of 
Illinois announces the following new appointments to the 
faculty: Mr. William D. Foster has been appointed Instructor 
in architectural design. He is a graduate of the Massa- 
chusetts Institute of Technology, class of 1911, and since 
June, 1913, has been Head Draftsman for Lour & Bollen- 
bacher, Chicago, Ill. Mr. Ralph 8. Fanning has been appointed 
Instructor in architectural design. He graduated from Cornell 
University in 1912 and for the past year has been a designer 
with F. J. Hughes & Co., Dayton, Ohio. Mr. William M. 
Stanton, a 1913 graduate of the University of Pennsylvania, 
has been appointed Instructor in architecture; and Mr. Wil- 
liam S. Wolfe, a 1913 graduate of the University of Illinois, 
has been appointed Instructor in architectural engineering. 
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Joseph F. Weekes, a retired Consulting Engineer, of 
Salem, Mass., died Sept. 20, aged 77 years. 

John G. Haun, Supervisor of Bridges and Buildings of 
the Virginia & Southwestern Ry., of Bristol, Tenn., was 
killed, Sept. 14, when the motor car in which he was traveling 
was derailed in crossing a trestle. 

John B. Carter, President of the Carter Construction Co. 
and the John B. Carter Co., New York City, died Sept. 19, 
at his home in that city, from nephritis. He is survived by 
a widow, a daughter and a son, John B. Carter, Jr. Mr 
Carter was born Jan. 4, 1861, at Louisville, Ky. His father, 
Van Buren Carter, who was a newspaper man, died when 
the son was 18 months of age. His infancy was spent in 
Harrodsburg, Ky., where he received a common-school edu- 
cation. At the age of 15 years, he entered the employ of 
Tabler, Rosser & Co. as commissary clerk, and he remained 
with them several years. His next employment was with 
Mason, Hogue & Co., with whom he remained until he was 
22 years of age, when he received a subcontract from that 
firm. His rise in the construction world was steady. It was 
a habit in his early career, which he followed to the time 
of his death, to remain personally upon any work which he 
undertook, or to be in constant touch with it. Some of his 
most noted achievements were the extension of the Bangor 
& Aroostook Ry., in Aroostook County, Maine; the construc- 
tion of the Washington County R.R., along the east coast 
of Maine; an extensive system of government highways in 
Porto Rico; the construction of the Green Tree Tunnel! and 
work for the Wabash R.R. entrance into Pittsburgh; the 
Indianapolis Southern R.R. from Indianapolis to Switz City, 
Ind.; the organization and construction of the Lake Erie & 
Pittsburgh Ry. from Cleveland to Ravenna, Ohio, which he 
sold to the New York Central and Pennsylvania systems; 
the Burlington extension from Herrin to Metropolis, lil. The 
Western Maryland extension from Cumberland, Md., to Con- 
nelisville, Penn., will stand as an enduring monument to 
his genius and energy and capacity for the rapid accomplish- 
ment of gigantic undertakings, as this work involved the 
construction of 87 miles of very heavy work and included 
the removal of 6,000,000 cu.yd. of excavation, nearly all of 
which was rock; the construction of five tunnels and very 
heavy concrete masonry for bridges. The work necessitated 
the use of 47 steam shovels, and was completed in the record 
time of 15 months. Mr. Carter lived on this work, and the 
strain which resulted from the constant efforts to beat all 
previous records wrecked his health. Three weeks before 
his death he secured the contracts for the construction of 
the Mill Creek Joint District Sewer in St. Louis, at a price 
of $3,200,000. He left an estate in excess of $3,000,000. [Con- 
tributed by S. F. Cohen, Carter Construction Co.] 
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Henry Harbinson Sinclair, M. Am. Inst. E. E., whose 
death, on Sept. 1, was noted in these columns of Sept. 10, 
was a pioneer in long-distance electric power transmission. 
Mr. Sinclair was born in Brooklyn, N. Y., Dec. 22, 1858. He 
was educated in the public schools and academies of that city. 
When 15 years of age, he went to sea for three years, and 
in 1876 entered Cornell University. Later he was engaged 
in the shipping business for several years in New York, fol- 
lowing which he studied law at Columbia University. Dur- 
ing subsequent legal experience, his health failed, and he 
went to Redlands, Calif., in 1887, where he finally recovered. 
In 1896, Mr. Sinclair, as one of the organizers of the South- 
ern California Power Co., undertook the development of 
power in Santa Ana Cafion, near Redlands, and its transmis- 
sion to Los Angeles, a distance of 83 miles, at 33,000 volts. 
The voltage and distance proposed were twice as great as 
in any long-distance line then existing or contemplated. 
Foremost electrical authorities refused indorsement, and 
thus his undertaking was heroic, both technically and finan- 
cially. However, he succeeded in obtaining capital, and work 
was begun. During construction, the company’s property 
was purchased by the Edison Electric Co., of Los Angeles, 
and the entire system (the largest hydro-electric project of 
its time) was made a success, under the management of Mr. 
Sinclair and superintendence of Mr. O. H. Ensign, now Chief 
Electrical Engineer of the U. S. Reclamation Service. Dur- 
ing this period, under Mr. Sinclair’s management, the Mill 
Creek Plant, with 1960-ft. head, was built. This was for 
many years the highest head in the word. Under the active 
supervision of Mr. Sinclair, the Edison Electric Co. installed 
on its system the first oil-break switches, revolving field 
generators, 12,000-volt generators, hign potential measuring 
instruments, steel towers and steam turbines ever brought 
west of Chicago. After the completion of the Kern River 
plant of the Edison Electric Co., Mr. Sinclair maintained a 
consulting engineering office in Los Angeles until 1909, when 
he went to San Francisco to assume management of the 
Great Western Power Co., which position he occupied for 
two years. During that time the company carried on the con- 
struction of two monumental dams and developed an exten- 
sive power market. After severing his connection with Great 
Western Power Co., although because of failing health an 
immediate rest seemed imperative, his many interests in 
Southern and Lower California necessitated his maintaining 
an office in Los Angeles until 1914. During this time, under 
his management, the industrial city of Torrance was built, 
this being another example of his wonderful executive ability. 
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COMING MEETINGS 


INTERNATIONAL IRRIGATION CONGRESS. 


Oct. 5-9, At Caleary. Alta. Secy., Andrew Miller, Industrial 
Commissioner, Calgary. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
Oct. 6-9. Annual meeting at Boston, Mass. Secy., Charles 
Carroll Brown, Indianapolis, Ind. 


AMBRICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 12-16. Annual convention at Atlantic City, N. J. Secy., 
E. B. Burritt, 29 West 39th St., New York City. 


NATIONAL COUNCIL FOR INDUSTRIAL SAFETY. 
Oct. 18-15. Annual “Safety Congress,” at Chicago, ll. Secy., 
W. H. Cameron, Continental Bank Building, Chicago. 


Amen RAILWAY BRIDGE AND BUILDING ASSOCTA- 
ON 


Oct. 20-28. Convention at Los Angeles, Calif. Secy., C. A. 
Lichty, 319 North Waller Ave., Chicago, Il. 


INTERNATIONAL ASSOCIATION OF FIRE ENGINEERS 
Oct. 20-23. Annual convention at New Orleans. Secy., 
James McFall, Roanoke, Va. 


AMERICAN GAS INSTITUTE. 
Oct. 20-23. Annual meeting in New York. Secy., George G. 
Ramdell, 29 W. 39th St., New York City. 


NORTHWESTERN ROAD CONGRESS. 
Oct. 28-31. Congress at Milwaukee, Wis. Headquarters, 
71 Sentinel Bldg., Milwaukee, Wis. 


AMERICAN ROAD CONGRESS. 
Nov. 9-14. Atlanta, Ga. Permanent headquarters, American 
Highway Association, Colorado Building, Washingiov, 
a Ue 


INDUSTRIAL WELFARE AND EFFICIENCY CONFERENCE. 
Nov. 16-20. Conference at Harrisburg, Penn. Secy., R. M. 
Pennock, Harrisburg, Penn. 


NATIONAL MUNICIPAL LEAGUE. 
Nov. 17-21. Annual meeting at Baltimore, Md. Sec 
Clinton Rogers Woodruff, North American Building, Phil- 
adelphia, Penn. 
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OHIO SOCIETY OF pp pRCBANICAL, ELECTRICAL AND 
STEAM ENGINEERS. 


Nov. 19-20. Annual meeting at Columbus, Ohio. Secy., F 
E. Sanborn, Ohio State University, Columbus, Ohio. 


AMPRICAM SOCIETY OF REFRIGERATING ENGINEERS. 
30—Dec. 1. Annual meeting at New York. Secy., W. 
Ny Ross, 154 Nassau 8St., New York City. 


AMBRICAN FUsEIC HEALTH ASSOCIATION. 
30-Dec. 5. Annual meeting at Jacksonville, Fla. 
“Bscy. Prof. Selskar M. Gunn, Massachusetts Institute of 
Technology, Boston, Mass. 


AMERICAN INSTITUTE OF ARCHITECTS. 
2-4. Convention at Washington C.. Seey.,_ D. 
a RR Boyd ane oe Walhtation. B. Cc. 
AMERICAN MINING CONGR 


Dec. 7-11. Annual seiiaiar ry Pheenix, Ariz. Secy., J. F. 
Callbreath, Denver, Col. 


NATIONAL SOCIETY FOR THE PROMOTION OF INDUS- 
TRIAL EDUCATIO 


Dec. 9-12. Teheentian at Richmond, Va. Secy., C. A. 
Prosser, 140 W. 42d St., New York Cty. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE EN- 
GINEERS. 


Dec. 10-11. Annual meeting at New York City. Secy., D 
H. Cox, 29 W. 39th St., New York City. 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS. 
Dec. 28-30. Annual meeting at Madison, Wis. Secy., F. M. 
White, Madison, Wis. 


American Institute of Architects—The 1914 convention 
will be held in Washington, D. C., Dec. 2-4. The Secretary 
is D. Knickerbacker Boyd, Washington, D. C. 


American Civie Association—The annual convention will 
be held in Washington, D. C., Dec. 2-4. The Secretary is 
Richard D. Watrous, 913 Union Trust Bldg., Washington, 
D. C. 


National Society for the Promotion of Industrial Education 
—The annual convention will be held at Richmond, Va., Dec. 
9-12. The Secretary is C. A. Prosser, 140 West 42d St., New 
York City. 


American Society of Refrigerating Engineers—The annual 
meeting will be held in the Engineering Societies’ Building, 
New York City, Nov. 30-Dec. 1. The Secretary is W. H. 
Ross, 154 Nassau St., New York City. 


American Association for the Advancement of Science— 
The next convocation-week meeting will be held in Philadel- 
phia, Penn., Dec. 28 to Jan. 2, under the presidency of Dr. 
Chas. Wm. Elliott. The Secretary is L. O. Howard, Smith- 
sonian Institution, Washington, D. C. 


Society of Naval Architects and Marine Engineers—The 
next annual meeting of the society will be held Dec. 10-11, 
at the Engineering Societies’ Building, New York City. The 
usual banquet will be held at the Waldorf-Astoria on Dec. 


11. The Secretary is D. H. Cox, 29 West 39th St., New York 
City. 


National Conservation Congress—The secretary of the Na- 
tional Conservation Congress states that the 6th annual con- 
vention, which was to have been held at New Orleans, Nov. 
10-13, will probably be postponed on account of the war con- 
ditions generally. The Secretary is Thomas R. Shipp, Wash- 
ington, D. C. 


American Public Health Association — In connection with 
the 424d annual meeting scheduled for Nov. 30 to Dec. 5, in 
Jacksonville, Fla., a Southern Health Exhibition will be held. 
(Dr. C. E. Terry, Chairman Executive Committee, Jackson- 
ville, Fla.). Health problems peculiar to the South will bo 
considered both at the meeting and the exhibition. 


Electric Vehicle Association of America—The program for 
the 5th annual convention has just been issued. Among the 
items listed gor presentation and discussion, are the follow- 
ing: “Electric Fire Apparatus,” Geo. F. Walker; “Design and 
Performance of Electric-Vehicle Motors,” H. F. Baldwin; “The 
Electric Industrial Truck”; “European Development of the 
Electric Vehicle Industry,” T. D. Wagoner; “The Motor Truck 
in Traffic Congestion,” by Lieut. Wm. D. Mills. The general 
office of the Association is at 29 West 39th St., New York City. 


American Railway Bridge and Building Assoctation—The 
24th annual convention will be held in Los Angeles, Oct. 20- 
22, with headquarters at the Hotel Alexandria. The follow- 
ing are the committees which will report and their chairmen: 
Ice Houses, C. E. Smith; Warnings for Overhead and Side 
Obstructions, E. G. Storck; Railroad Crossing Gates, Towers, 
etc., G. H. Jennings; Reinforced-Concrete Bridge Work, O. F. 
Dalstrom; Station Buildings for Passenger Service Only, M. 
A. Long; Mechanical Coaling Stations, A. O. Cunningham; 
Care of Traffic While Constructing Bridges to Eliminate 
Grade Crossings, G. T. Sampson; Water Supply, C. R. Knowles; 
Concrete Culvert Pipe and Concrete Piles, F. L. Burrell; Heat- 
ing, Lighting and Ventilating Roundhouses and Shops, W. M. 
Cardwell; Concrete Posts, Poles and Signs, G. E. Boyd. The 
usual banquet will be held on Thursday evening, Oct. 22. 
The Secretary is C. A. Lichty, 319 N. Waller St., Chicago, Il. 











